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Cast Iron Pipe Centrifugally 


Rotating Chill Molds Used to Form Bell and Spigot Type Cast Iron 


Pipe 


Core Required Only for Bell End—Use High 


Silicon Mixture and Anneal Product 


BY E. C. KREUTZBERG 


\STING iron pipe by the new deLavaud centrit- 
ugal process now is a standard production method 
used by the United States Cast Iron Pipe & 
ndry Co. A year ago, after conducting extensive ex 
mental work at its Burlington, N. J., plant, which 
the new proce on a commercial production basis, th 
anv mstalled fou ‘entrifugal machines at Birming 
Ala Their performance has fulfilled all expecta 
to the efficiency, practicability and economy of the 
rrocess. Production of pipe per man by the deLa 
vaud process is said 
be 100 to 150 per cent 
greater than by th 
sand-cast method torm 


United 


used 





erly The 
States company now 
s making arrangt 
ments to expand the 
present battery ) 
clude a fitth mac 
and ) tall a sec 1 
BEFORE STARTING A SUP. _ battery five m 
I OF CORtS FOR THE BELL ines at Birmingham, as 
NDS ARE SUPPLIED NEAR o 
rHE MACHINE well as install a 10 
machine plant at Burl- 
This will make a total of 20 machines in service 
shops of this company. Further, the National Cast 
Pipe Co., Birmingham, also is about to install fiv 
gal machines. 
he new process, the iron flasks and core bars 
sand and clay. and the hay, straw or shredded wood 
used in making cast iron pipe are eliminated. In 
leLavaud process the pipe is cast in a revolving steel 


drical mold, the interior surface of which corresponds 
very detail with the exterior of the pipe to be cast 
n iron is poured through a spout extending through 

end of the mold, and as the iron begins to flow 





the cylinder develops two motions. One is a _ revolving 
motion, by which the iron is distributed centrifugal] 
against the inner circumference. The other is a longitud 
nal movement by which the mold is drawn back, pet 
mitting the end of the spout to deliver molten meta 
along the inner surface of the revolving mold until tl 
spout emerges trom the end at which it entered 
In addition to the great increase in the output pet 
m a saving in the metal is” effected By the sand 
ist method, shifts in the position of the core at times 
cause one side of the 
pipe wall to be thinner 
than ntended and the 
ther side correspond- 
ingly thicker For 
this ason, it has been 
istoma 1 Sand-cast 
pipe ) i Ww g-inch 
gre wall thickness 
in would be quired 
ction were un 
m uughout No FIG EACH CORE IS HELD IN 
‘ ; s used in the de A METAL BLOCK KEYED TO 
THE MOLD AND ROTATING 
avaud process and WITH I 
casting pipe centriigu 
ally assures uniform wall thickness. Therefore, it is w 
necessary to allow excess metal to compensate for variation 
By the former method, it was customary in a 6-inch pip 
ordinary pressure to allow a wall thickness of 0.48-inch 
ibject to 44-inch variation. In the centrifugally-cast product 
lesigned for the same pressure, the metal is 0.35-inch thick 
r the 6-inch size, and the thickness increases approximately 
0.03 to 0.04-inch for each succeeding size. The saving in to 
nage as a result of the decreased wall thickness is about 25 per 
cent. A 6-inch sand-cast pipe, for instance, weighs 400 pounds, 


a 6-inch pipe made in the permanent mold weighs 300 
While the saving 


whereas 


pounds in tonnage is per cent, the saving 





metal is slightly less, 


cost 
inasmuch as it is at cast the 
pipe 
silicon than is used in sand casting. 


present to 


deLavaud with pig iron higher in 


The average analysis of the iron used 


in the centrifugal pipe is given as fol- 
Per cent 
2.50 


0.06 to 0.07 


Silicon 
Sulphur 


Manganese 0.60, approximate 


Phosphorus 0.70 to 0.80 


lhe deLavaud centrifugal casting 


} 


lIn¢ comprises parts 


mac | 


functions. In _ additior 


main 


stee] cylinder which’ constitutes 


Was... 
—. (“ar 


a 


‘ 
* 


ax ” 


ee ee 


uv 
{ 


Vo- 
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between the outside of the mold and 


the inside of the jacket is over 


to the 


given 


cooling water and driving unit. 


Use Water Power 


water 


the bell 


latter is a Pelton 
attached to 


The 
wheel, which is 
shown in the fore- 


end of the mold 


ground [The water which drives the 


Pelton wheel, thus revolving the mold, 
the mold. A 
Pel- 


from the re 


this end of 


' ' 
aiso COOIS 


cast iron divides the 


partition 


ton wheel space away 


mainder of the jacket. The latter re- 


. , 
ot cooling water 


through a pipe located 
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tion of the mold is smooth and 


from vibration. 


In addition to the revolving moti 


of the mold in the water jacket, t! 


entire machine has a longitudinal n 


pouring 


motion 1S 


tion to and from the 
s| he 


plished by a 


longitudinal accor 


hydraulic 


moves the machine back 


along its rails. The ram 


two which telescope, 


parts 


its length continually adjusts 


machine 


to the travel of the 


movement of this controlled 


valves located near h tiltin lad 
which 


9% 
Incidental VY, supp 





3—LEFT—MOLTEN METAL IS 
RODUCED INTO A SPECIAL 
JRING RIG, HOLDING SUFFI- 
ENT IRON FOR ONE PIPE FIG.4 
BATTERY OF FOUR MACHINES 
lr THE BIRMINGHAM PLANT—?tiHe 
"WO MOLDS IN THE FOREGROUND 
RE BEING ROTATED AFTER THE 
POURED FIG. 5—RIGHT 
TILTING 'tADI.E DElIVE«S 
IKON INTO THE TROUGH 


a 


Me lachenke> 
“Ozu 
ch 


> 


=> 
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FIG. 6—ABOVE—FINISH OF THE POURING 
OPERATION ON A 6-INCH MACHINE—THE 
MOLD IS BEING ROTATED AS THE METAL 
SOLIDIFIES, WHILE THE EXCESS FROM 
THE POURING TROUGH IS PIGGED FIG. 7— 
BELOW—PIPE IS WITHDRAWN BY MOVING 
THE MOLD TOWARD THE BASIN, THE 
BELL BEING GRIPPED AND HELD TO A 
FIRMLY ANCHORED BLOCK FIG. 8—INSET 
—ROTATION IS STARTED AS THE METAL 
ENTERS THE POURING TROUGH 
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side rabDi¢ 


draulically throughout, col 
ttention has been paid to the water 
supply and ss pressure Che Pelton 
heel and the ram are driven by water 
nder pressure which is_ supplied 
through an accumulator designed to 
give a constant pressur The cool 
g water which passes through the 
nain body of the water jacket is 


aintained at a lower head Each 


thermome 


ichine is provided with a 
er and a vacuum gage. The _ ther- 
nometer shows the temperature and 





REMOVAL 
OF THE 
CAN BE 


FROM 
ANNEAI 
MADE Al 


THE 
ING 





AFTER 
FRONT 
ON( 











the pressure of the cooling 
water 
The pouring mechanism for each 
machine c¢ ists of a tilting ladle, 
a cast iron llway and a long can 
tilever trough which terminates in the 
pouring spout lr} tilting ladle is 
governed a vdrauli vii ler, th 
eedle valve contr which may be 
djusted to any required tilting speed. 
Thus, the flow of iron mav be eg 
ated in accordance 
rements of the p 
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cast \tter the pipe has been cast 
the surplus iron is poured off into 
a pig mold as it is too cold to be 
used in the next cast. This proce- 
dure may be noted at B, Fig. 6 
These pigs are collected each day 
and remelted in the cupolas From 
the tilting ladle, the iron flows down 
the spillway into the trough. The 
latter is sufficiently long to extend 
horizontally through the mold, so that 
pouring is started at the bell end 
and.as the mold is drawn away, metal 
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plus of metal would flow » 4 
end, resulting in a bell of the « 
rect outside contour, but with tl! 
inner surface the same diameter 
the inside of the pipe. A sand « 
inserted in the bell end of the m« 
held in place by clamps to form t 
hollow bell. As the iron enters 
mold, the latter is revolved at t 
proper speed and the mold moved 
way from the pouring ladle at a u 
form speed, until the entire length 
been poured When _ the macl 











MACHINE AND BEFORE THEY COOL, THE 
FURNACE CHECKS THE WEIGHT AND 
IN EVENT OF VARIATION FROM THE 





is distributed over the entire length. 


ich machine is supported on a 


concrete foundatio1 and is inclined 
somewhat from tl horizontal, the 
upper or spigot e1 of the machin 
being slightly higher than the lower, 
o! 1 end When the pipe is about 
to be poured, the machine is advanced 
th limit of ;. =a ¢ the dire 

tion of the ouring§ ladle In this 
Pp tion, the uring spout s at th 


PIPE 


ES 





ARI 
ASSURES 


TABI 


ANNEALED—A SCALE 
THAT CORRECTIONS 
ISHED STANDARD 


AT TH 











rea s its limit of travel in this d 
tion, a tackle is thrust into the n¢ 
ca pipe Chis securely grips the 
terior of the pipe as shown at ( 
7, and when the motion of the ma 
s reversed, withdraws the pipe 

e mold Steel shod wooden s 

e pl ed b eath the upe to s 
+ < < thdrawt om 

\s re usly Stat tht 
ments must synchronize so t 
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ladle end of the machine and the 


ber of revolutions per minute of 


mold. These various speeds differ 


each size of pipe, but the tilting 


d and the longitudinal movement 


he machine are based upon the 


ver of revolutions of the mold per 


nute. By changing these speeds, the 


il 


iges in wall thickness of the pipe 


effected. 
Four in Service 


he present battery of four de 


vaud machines is arranged in a row, 


‘ 


1¢ 


inged in the 


sting 


h 
] 


nch sizes 


served by two 


} 


machines being parallel to each 


as shown in Fig. 4 All bat- 
s to be built in the future will be 


same way Two of the 


machines produce 5 and 6- 


pipe, and the two others, 8, 10 


12-inch. The fifth machine, which 


complete this battery, will produce 


Later the company will 


luce larger sizes by this method. 


upper end of the deLavaud floor 
cranes, one jib 


one monorail. The jib crane serves 


molten iron from the cupolas in 


om pour ladles. The ladles then 


transferred by the monorail crane 


the tilting ladle at the head of each 


i 


] 


\ 
\ 


\fte 
t 


hine One crane serves the lower 
of the floor, removing the pipe te 
annealing department as rapidly as 
are withdrawn from the machines. 
‘r the fifth machine has been add- 
o the present battery and a second 
r of five machines installed, a total 


three cranes will be so located as 


serve the lower ends of the two 


rs 


\ 


rate each 


npany also maintains a 


crew of four men is required to 
machine. However, the 


small crew 


relief men owing to the continuous 


ture of the work 


f 


rap loss by the centrifugal process 

rages well under 5 per cent of the 
cast. Much of this loss is occa- 

ed from the use of sand cores at 
bell end. 

1asmuch as the pipe is cast in a 


mold, it must be annealed be- 
it is ready for service. One fur- 
anneal- 


constitutes the present 


equipment. This has capacity for 


aling 15 tons or about 65 pipe 
hour, which is about 20 to 25 per 
less than the output of the four 


Therefore, it is 


ines necessary 
have a night gang anneal] part 
the production. Work already has 


started on the construction of 


cond annealing furnace and _ the 


furnaces together will anneal the 


produced by the contemplated 


of 10 centrifugal machines. An- 


g simultaneously with the pro- 
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duction is desirable, for the heat in 
the newly produced pipes thus is con- 


served. In the annealing oven the 


temperature of the pipe is brought to 


t 
degrees Fahr. 


1750 While at this 
temperature, they are kept revolving 
to keep them from bending \iter 


having been brought to this tempera 


ture they are passed through a cool 
ing chamber where the pipe also are 
Here the temperature 


Fahr 


kept revolving 
is reduced to 600 degrees after 


which the pipe are passed into the 
alr 

An important feature of the an- 
nealing furnace is that it is equipped 
with a scale as shown in Fig. 9. Be- 
fore the pipe are rolled into the fut 


r 


nace, they are weighed. If they are 
under weight or over weight, the ma 
chine operators immediately are in- 
may adjust the 


to ob 


they 
other 


formed so that 


1 


peripheral and speeds 


tain the desired wall thickness 


Centrifugally cast pipe is said to 
develop a high tensile strength, and to 
resist a high interior pressure. The 
standard specifications for 6-inch, class 
thickness ot 


B pipe call for a_ wall 
0.48 inch 
86 pounds per square inch. 


and a working pressure of 


Specifica 
centrifugally 


tions proposed for the 


cast pipe require a wall thickness of 
0.35 inch and the pipe is intended to 
pressure of 150 


resist an internal 


pounds per square inch. The specifi- 


cations also call for a_ brinell hard- 
ness not to exceed 224, while labora- 
shown an 


and 171 for the 


tory tests have average ot 
134 for the 
cutside surface of the centrifugal prod- 
uct. The 
controlled by the Centrifugal Pipe Co., 
New York, and companies making this 


inside 


patents on the method are 


tvpe pipe are operating on a royalty 
basis. 





Note Foundry Conditions 
in the Orient 


J. W. Gardner of the Gardner Gov 
ernor Co., Quincy, Ill., who recently re- 
turned from an extended business trip 
request of ‘YHE 


in the Orient, at the 


Founpry has written the following 
interesting letter giving side lights on 
foundry conditions in the Far East. 
“On this particular trip my time was 
spent entirely in the Orient where ther¢ 
is practically no manufacturing. The 
foundries that are in existence are prin- 
cipally for repair work and do a small 
amount of jobbing. Their equipment 
is obsolete. The management is Eng- 
lish, employing native help entirely 
Wages of the molders are from 50 cents 
to $1.00 gold per day. The character of 


the work which is turned out is excel- 


731 


lent but the produced is ex 
tremely low 
“The 


Strange 


quantity 
foundries in India present a 
appearance for even the small 
castings are bedded in the floor, and 
the molders insist on working in a squat 
ting posture instead of at a bench, Fur 
thermore they all go bare footed, even 


when pouring off. The tendency ot 


all Orientals to assist their hands with 
their feet is marked, particularly so in 
the pattern shop. [ have noticed pat- 
ternmakers sitting on their benches and 
using their feet as well as their hands 
to accomplish the work l was pat 
ticularly interested in one patternmaker 
carving an intricate piece, holding the 
work with his toes. Every moment | 
expected to see him pare off his big 
chisel The 
squat at work was exemplified by the 


foundry laborers who laid their castings 


on the ground in a little depression and 


toe with a tendency to 


proceeded to chip off the fins 


Labor Cost Small 


“In one shipyard which I visited in 
China I was shown through by a young 
Chinaman who had been educated in 
America and spoke English fluently, | 
asked him about their cost accounting 
system and he explained that their cost 
fitted 


their requirements. He said the labor 


system was not accurate but it 
is not figured but estimated as it is such 
a small part of the cost, but the cost 
of the material and the overhead is care- 
fully figured. The overhead includes a 
big item of expense in obtaining orders 
in the shape of gratuities to the buyer, 
not only to the head men but also to 
the staff of This 
sometimes referred to as the 
back for cen 
turies. It may be seen from this that 


assistants practice 
Chinese 
squeeze evidently dates 
costs in China are quite a different prob 
lem than they are with us. 

“Industry all through the Orient, as 
a rule, is carried on in small establish 
ments in which not only the proprietors 
Their work 
is a given task and when that is ac 
knock off work 


but the workmen also live 
complished they for the 
day. It is odd to enter a shop with a 
large portion of the workmen busy at 
work while others who have finished 
their tasks for the day are lying asleep 
or smoking on their benches or near 
the machines which they operate. There 
are some large, modern industries in 


cotton, jute and silk mills but nearly 
every other line of manufacture is cat 
ried on as I have stated 


The temporary branch office of the 
Whiting 
discontinued and 
established at 1702 Jeffer 


Bank 


Corp., Harvey, Ill., has been 


permanent offices 
have bee n 
Birming 


building, 


son County 
ham, Ala 









Controlling Structure of Iron 


Theory Built on Moissan’s Work on Carbon in Pig Iron Shows Amount 
of Carbon as Well as Characteristics of Graphite To Be 
Functions Chiefly of Time and Temperature 










BY E. ADAMSON 





N A modern blast furnace the r2- Moissan does not appear to be well but are slightly magnified by th 






duction of the ore to pig iron is known. He produced graphite in con- presence of other impurities. 






a function of the temperature, but tact with metals at varying tempera- 





(a) The total carbon in the pig 
this statement of fact cannot be car- tures, the most important so tar as iron is a function chie fly determined 






ried further because the higher the we are concerned being iron. His by temperature and time. 

the (b) The different characteristics of 
free carbon or graphite are also 
function chiefly of temperature and 
the higher the percentage of graphite. and Luzi. The following are somne Of time. 

the larger the size of the graphit: his conclusions: (c) The precipitation of free car 
bon from molten or cooling metal is 
also a function chiefly of temperatur« 
and time. 






temperature at which the furnace is work in several respects confirms 





worked, the higher the total carbon, work of others such as Le Chatelicr 








flakes and the lower the coimbined 1. The stability of graphite in con- 
carbon and its ratio to graphite. Also, tact with metals particularly iron, in- 
on the same burden the higher the creases with the temperature to which 
it has been subjected. There are five distinct  classifica- 
2. A simple rise in temperature’ tions of fracture produced at different 
caused graphite to be less easily at- 








temperature the higier the percentage 






of silicon reduced frcm the ore, the 





temperatures, namely, mottled,  clos« 












higher the percentage of manganes tacked by oxidizing agents : 43 ~ 
-_ _ 7 . » ¢ > fer P ‘ ; zray, gray star crystal, gray Open NO 
reduced from the ore, and the lowe: 3. All graphites produced at high : mi gra) . : ; 
the sulphur. temperatures by dissolving carbon in racture and silky. ith the frst 
a given metal swell under the action and last we are not concerned par- 





Carbon is the element which con- 






: ; , of concentrated nitric acid. ticularly and of the gray fractures 
trols the molecular physics of the cast 4. Thi ¥ r 
S 







; rere hat. ie ae swelling is proportional to the close gray is produced under low 
iron as disclosed by the fracture. It the temperature to which the graphite 


would seem, however, that the tempera has been subjected. 








temperature conditions, the star crys- 





tal at medium and the open gray at 






ture also controls the percentage ot 5. The swelling action takes place hicl F ; 
in : , . = ? rem ra rie , igh temperatures, Oo le purpose 

the silicon, sulphyr and manganese in at a temperature which varies be- 8 i - r the purp 

tween 165 and 175 degrees Cent., even of easy illustration they are show: 

Pay gga ° in vacuo, in Fig 2 

stated that the precipitation of graphite , , 

nie é' . “ts . - ; 6. Moissan states that one is led to Fig. 1 (left) shows an unetched spe 

is a function of the temperature, and = jook for a crystallization of carbon 

quoted Moissan with regard to graph- in the molten iron under pressure as 


ite. Again in 1912 at the International on sudden cooling the iron contracts 
Congress for Testing Materials at violently and the carbon passes from what are known as graphite flakes 
ol gress s le als « i ‘ ., . 4 . ‘ a o P . 3 
New York, he stated that carbon is a density of 2 to a density of 3.9. under the microscope, it is really only 
. Spi tli areas Sule 4 : 7. As far as silicon is concerned, empty hollows indicating where the 
the real controlling factor of pig iron no research has been systematically 








the pig iron. In 1906 the author 









men indicating a star crystallization 
graphite. Incidentally when you se 













free carbon possibly has been. 







and is itself controlled entirely out- prosecuted and the action of silicon in eektn é : ' 

: ‘ > my am. tl : — ~le . ~~ robably tew 5 ? : a! 

side of chemical composition by tem- cast iron has not been clearly deter- a souncers have vad = 
mined. opportunity of examining the possible 





perature, and by methods of manufac- 






8. Iron dissolves a considerable crystallization of graphite between the 


quantity of carbon but loses its flu- fine or amorphous and the large flake 
The keystone work on carbon by _ idity and becomes pasty. 






ture, otherwise by physics. 








extremes, but the star crystal of 
Extracts from a paper read before the West From the foregoing statements the graphite to which the writer called 
Riding branch of the Institution of British following fundamental principles are attention in 1911 before the British 


Foundrymen and the West Yorkshire Metallur E : i 7 { : : 
gical society. confirmed in blast furnace practice, Iron and Steel institute, is an im- 

































FIG, 1—(LEFT) UNQUENCHED SPECIMEN SHOWING STAR CRYSTALLIZATION OF GRAPHITE. (CENTER) ELECTRICALLY 
PRODUCED PIG IRON SHOWING STAR CRYSTALS AFTER BEING CAST INTO A CHILL. (RIGHT) STAR CRYS- 
TALS PRODUCED AFTER COOLING OVER NIGHT UNDER MOLTEN IRON 
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because it is 
me- 


rtant consideration 


iron is produced at 


formed 


und when 


temperatures. It is also 
conditions 


rapidly 


1um 


nder slow cooling and 


lso when iron’ has_ cooled 
rom high temperatures as in the fol- 


wing cases: 


1. Slow cooled overnight under 
olten iron, a white fracture pro- 
uced star crystals the following 


orning as shown in Fig. 1 (right.) 

2. An electrically produced pig iron 
s shown in Fig. 1 (center) containing 
$28 per cent total carbon, 0.28 per cent 
0.009 


licon, 0.05 per cent sulphur, 

er cent phosphorus and 1.72 per cent 
manganese cast into a chill showed 
star crystal even in the tace Ol 
ie chill, theoretically an impossibii- 
ty 

Moissan and other scientists cla'm 
several forms of free carbon such as 
temper carbon, amorphous’ carbon, 


From one of his experi- 
that the al- 
character of amor- 


graphite, etc. 

Moissan 
the 
to graphite is a 
wonders 


ments concludes 


terations in 
ques- 


phous carbon 


tion of temperature, and he 
amorphous carbon can be produced 
the graphite formed 


function of 


trom refractory 


temperature. 


is a 


Characteristics Persist 


which the author 
with the 
foundry is 


The conclusion to 
has come in 
f pig 
graphite is 

the 


use 
that 
high 


connection 
the 
formed at a 
blast 
throughout 
the final 
materially mod 
breaks 


iron in 
once 
furnace its 

the 
cast- 


temperature in 
nfluence remains 
foundry operations to 
g, and can only be 
mixing which 
For example, as- 


containing 3.50 


ed by careful 
p the large flakes. 
sume a No. 1 

cent total carbon, mostly graphite, 
s mixed with 50 
The 
the charge 


iron 


per cent of steel 
total 
about 
molten metal 


1! 
be 3.00 to 3.25 


scrap. average carbon in 


1.75 per 
1 the 


per 


will be 
the 
will 


ent, but in 
idle 
ent total 


there 
Therefore, between 


carbon. 
5 carbon 


1.25 and 1.50 


en picked up in 


cent of has 


the 


per 
cupola at a 


uch lower temperature than ‘that at 
hich the original graphite in the pig 
ron was formed. 

The probabilities, based on actual 


perience, are that the characteris- 
cs of this high temperature graphite 
ill be shown by the metal in the 
dle if 


g a large quantity of the star crystal 


cast into a test bar, contain- 


eraphite along with the smaller form 
free carbon. In other words, from 
50 to 1.75 per cent of high tem- 


rature graphite is not sufficient to 


parate out in the cold metal in its 
riginal large flake form, even when 
ssisted by the remaining 1.25 to 


50 per cent low temperature graphite 


ich has been picked up in the cupola 
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suitable 
the 


other hand, unless 

taken 

the 
the 


On the 
means destroying 


flake 


will 


are for 


influence of large graphite 
the 


into 


not 
remelting the 
therefore, 


whole of carbon go 


solution on iron 
and the cooling metal, will 


begin to solidify at a higher temper- 


ature, which will not conform to the 
phase rule of the iron-carbon dia- 
gram. This latter statement it is 
feared will not be accepted generally, 
but Dr. Carpenter in the discussion 
on my 1911 paper agreed that the 
phase rule relating to solidification al- 
ways could not be applied to works 


practice. 

Moissan looked for crystallization of 
molten but states that 
1100 and 3000 degrees Cent., 
solvent, dis- 


carbon in iron 


between 
behaves as a 


molten iron 


i ie 
400 


cannot be applied to cool- 


that 


phase rule 


ing except to percentage of car- 


bon which is in solution as shown 
by the two cooling curves 
Keep Total Carbon Low 

Before leaving the discussion of the 
saturation of carbon and iron, which 
has a great influence on the struc- 
ture of cast iron, it might be well 
incidentally to state when using pig 
iron produced in the blast furnace 
it is advisable to keep the total car- 


bon as low as possible, although it 
may not be known that this is done 
to make sure that all the carbon is 
in solution. The other reason for do- 
ing this as is well known, is that the 
lower the total carbon the slower 
the separation of graphite and _ its 


























FIG THREE TYPES OF GRAY FRACTURES (LEFT) CLOSE GRAY CENTER) 
STAR GRAY (RIGHT) OPEN OR FLAKE GRAY 
solving more carbon as the tempera- growth to the flake, which assists in 
ture rises, as he found that when’ giving close grain and a_ slightly 
cooled between 1700 and 1100 de- higher test. But it is not wise to 
grees Cent., the iron gives off a quan- argue, because of this fact, that high 
tity of crystal graphite. The author, total carbon will not give high 
however, considers from Ruff and strength tests, for in an electrically 
Goecke’s experiments on the satura- produced pig iron with total carbon 
tion of carbon and iron, which con- nearly 4 per cent and silicon about 
firm his own works observations, that 2% per cent tests have been shown 
it is more probable that Moissan’s’ giving 44,800 pounds per square inch 
views in this respect are correct up tensile and over 4480 pounds trans- 
to a given maximum temperature, but verse on a bar 1 x 1 x 12 inches. 
beyond that temperature the charac- The specific gravity of this metal was 
ter of the graphite formed will be 7.35 which suggests an intensely close 
such as will not go into solution, fracture. Quite recently also a_ piece 
otherwise how could diamonds be of Swedish iron has come into the 
formed, and graphite on rapid cooling? writer’s possession with a total car- 
— bon of 4.63 per cent and silicon about 
0.60 per cent, and although the slabs 
It the carbon in the materials used were barely 2 inches thick they were 
in the foundry is in such condition most difficult to break with an _ or- 
to be taken up in solution, the phase dinary sledge hammer. The first of 
rule modified, of course, by other im- these was electrically produced and 
purities present, will apply and the the second may have been also. 
molten metal will solidify at the low The true saturation point of car- 
est possible temperature. However, if bon jin iron is difficult to determine. 
the carbon is in such condition as_ certainly it considerably exceeds the 
will not all go into solution, then the’ eutectic of 4.25 per cent, which, 3s 
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already stated, has been looked upon 
as the saturation point. 


As early as 1846 Karsten found iron 
could take up carbon to the extent 
of 5.93 later Moissan 
the to be 6.76 per cent 
electric metal; Foster 
also with elec- 
tric furnace metal; got 4.83 
per cent; and Girod 8 per cent with 
Ruff and 
9.64 
has 


per cent and 


found figure 


using furnace 


obtained 4.66 per cent 


Sanister 
while 


electric furnace iron; 


found the figure to be 


Quite 


Goecke 
per cent. 
come 


recently there 


possession a piece of 
pig 
total 
both of 
checked threes 
The indicates a gray 
No. 1 Had the saturation 
centage of iron and carbon been 4.25 
by other impuri- 


into my 
containing 
4.83 
fig- 
times. 


common foundry iron 


4.50 
per 


per cent carbon and 


cent silicon, which 


ures have been 


fracture open 


iron. per- 
per cent modified 
ties present this pig should have had 
2.30 total about 
half percentage. 


per cent carbon or 


the actual 


Carbon Difficult To Control 


Of course, these results are not 
usual, but we are discussing the pos- 
sible actual saturation and these ex- 
amples are used to illustrate how im- 
control carbon in 
In an investigation 
years ago, the author 


castings containing 4.50 


possible it is to 
the blast furnace. 
a number of 
came across 
per cent total carbon while the irons 
charged on the cupola were only 3.00 
per total carbon. 


To illustrate the difficulty of fixing 
a definite iron 
and carbon in a simple practical man- 
the experiments were 
carried 1897. At 
1400 degrees Cent. in hours he 
obtained 4.03 per cent 
in 444 hours 4.81 
kept 
degrees 


cent 


saturation point for 


ner, following 
out by Saniter in 
three 
total 
The metal 


carbon; 
per cent. 

hours at 
the 


carbon 


molten for 534 
Cent. 
the 


also 


was 
1400 
that 
increased 


with result 
only total 
but the 
combined carbon being lowered while 
the 
Saniter’s 


was 
the 


not 
graphite, 
Results of 


was. molten. 


test 


metal 


are as tollows: 
4! 534 
hours hours 
lotal carbon 4.03 8] 4.73 
Graphitic carbon se} 
tion e° eee 
Ccmbined carbon 
difference) 
Silicon aa 
Gther impurities 


3.00 3.84 3.03 
1.03 0.97 0.70 
0.024 0.04 0.07 


OV 


variations are a function ot 
this 
negligible, 
that 


upwards 


These 
instance the 
leads to 
been 1 


time. In particular 
but it 
had it 


the 


silicon 
the 


was 
assumption 


per cent or ratio of in- 


crease of graphite and decrease of 


combined carbon would have _ been 


greater as a function of temperature 


nd time. One of the lessons to be 
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drawn from these experiments for 
the foundry is in the case of a large 
casting of say 20 tons with a cupola 
melting capacity of 6 or 7 tons per 
Under these circumstances it 
to keep the metal in 

molten for 2 


/> 
“=/2 


hour. 
is necessary 

the first ladle 
hours and in the second for say 1% 
time not only 
but the 
size. This is 
the fact that 
the surface 
ladle with 
tends to 
metal 


over 


hours, during which 


is carbon being precipitated 


graphite is growing in 
further accentuated by 
it is cover 
of the molten metal 


necessary to 
in the 
which 


carbonaceous matter 


carbon of the 
effect of 


graphite in 


the total 


the 


increase 
increas- 
both 
that 
the 
car- 
thin 


and has further 


ing the growth of 


the first and second ladles so 


when the metal finally is cast 


writer has known the combined 
even in a 
trace, al- 

steel was the mix- 
The only reasonable explanation 


the 


bon in the casting, 


section, to show only a 


though used in 
ture. 
graphite in 
the full quantity 


poured. 


is the separation of 
ladle 


of metal 


while waiting 
being 
beginning 
tests 


Metallurgists wisely 


to look 


are 
first to structure for 
than to chemical compositjon. 
in a happy phrase speaks of 
refers to the 
cast iron and helps 
us to understand why tests are higher 
with fine graphite. Structure itself is 
subdivided for in addition to the vary- 
impurities even a 
the prac- 
not, there- 
strong as iron of 
apparently the same This 
condition again appears to be physical 
can 


rather 
Smalley 
which 


“grain refining,” 


physical side of 


ing percentages of 


fine structure may be what 


tical man calls “dry” and 
another 
structure. 


fore, as 


fracture 
addition of a 
“kishy” iron. 
there is no doubt that 
the pig iron is con- 
primarily by temperature 
the 
secondary 1 


“dryness” of 
the 


for this 
be overcome by 
small quantity of rich 
To sum up 
the structure of 
the 
as produced and 


the 


trolled 
at which iron w 
that a 


structure Is 


fluence on 
it primarily tem- 
importance. 


mass. [Bi 


peratures are of greatest 


Outline Year's Program 


of the Quad 
Moline, 


The board ot director 


iation, 


asso 


Foundryman’s 
held 


schedule of the 


City 
Ill. ata 
on the 


mecting cently decided 


subjects to be 
during the coming 


considered year. 


industry have 


the 


Prominent men in_ the 


consented to programs 
that the 
interesting and 
The 
vear will be held 
LeClaire Hotel. 

during the 


appear Ol 


and present prospects indicate 


prove 
membership. 


first the 


meeting 
the 


Sept mber 17 at 


Subrects to he covered 


September 15, 1923 


year include, charcoal, coke and pig 


iron; a comparison of the coke manu- 


western coal 


factured from 
and a discussion of coke made by the 


eastern and 


by-product and _ beehive processes; 


industrial education including appren 


ticeships; processes of making _ steel: 


improved methods of 
molding sand; costs and methods of de 


cupola practice; 


termining; malleable iron, including the 
melting of gray iron in air and electric 
furnaces. If time permits additional 
topics will be discussed during the year 
including piece rates; inspection; safety 
annealing of malleable 
chilled 


furnaces; 


first methods; 


iron; scrap purchasing; work; 


green sand cores; electric 


molding machines; sand handling ma 


chines; centrifugal molding and sand 
throwing machines. 

The board of directors elected at the 
May meeting for the year includes A 
E. Hageboeck, Frank Foundries Corp 
Moline, Ill, president; Bloehn, 
French & Hecht, Davenport, Iowa, vic« 
president; H. C. Cooper, John Deere 
Harvester Works, East Moline,  IIl., 
secretary and treasurer. The other mem 
the board are A. K. Reading, 
Zimmerman Steel Co., Bettendorf, Ia.: 
H. A. Soverhill, Davenport Locomo 
tive Works, Davenport Ia.; Leon Mit 
chell, Rock Island Stove Co., Rock Is 
land, Ill.; Martin Carlson, Barnard & 
Leas Co., Moline, Ill.; P. T. Bancroft 
John Deere Works, East 


Moline, Il 


John 


bers of 


Harvester 


Holds Fall Meeting 


The American 
ciety will hold its fall meeting Septem- 
29 at Dayton, Ohio 
Members who expect to attend are ad 
vised to make their hotel reservations 
The Miami hotel will be the so 
The program as 
will be featured 


Electrochemical  so- 


ber 27, 28, and 


early. 
ciety’s headquarters. 

previously announced 
by a symposium by Dr. McRae of the 
Westinghouse Lamp Co., Bloomfield, 
N. J., on the electrochemistry of gaseous 
conduction. 
made that the forty-fifth meeting of th: 
will be held April 24, 25 and 26 


Philadelphia, and the limiting 


The announcement is als: 


society 
1924 at 
date for the acceptance of papers for 
this meeting is February 15, 1924. Coli: 
Columbia 


G. Fink, university, N« 


York, is secretary. 
Sturtevent Co., 


The B. |] 


Boston. has 


Hyde Par 


arranged to manufactur 


and sell the direct-fired heater former 


manufactured by Robert Gordon Co., I 


Newpo! 


from 


the 
Ky., 


Sundays 


Injunctions to restrain 
Frankfort, 


night 


Foundry Co., 


erating at and on 


overruled recently by Judge Erne- 


Clarke of the Kentucky court of appea 











Operate Co-operative Foundry 


Small Group of Molders Interest Others in Forming an Enterprise in 
Which All Share Equally in Labor and Remuneration 


—Complete Three Years Activity 


BY EDWARD H. TINGLEY 























1920, five mold- 


and discussed 


N THE if 


ers met in Dayton, O., 


summer ‘¢ 


the possibility of entering business 


ther and operating a foundry of their 


At that time business conditions 
excellent and there were plenty 
irders available , These men studied 


various types of business organiza- 


s and decided to form a co-operative 


pany. In deciding on this type of 
nization, they considered _ several 
es which must be adjusted satis- 
rily to assure harmony. First, it 


decided that all the men who would 


isked to join the organization must 
xpert molders and of a type that 
perates and works with the others 
ut friction Second, no stock- 
r was allotted more shares than 
ther. This kept all on an equal 
and gave each equal voting power. 
d, every stockholder receives equal 
no matter whether he is president, 


rintendent or cupola tender. Fourth, 


resident, a vice president and super- 
lent and a secretary and treasurer, 
ther with several others were elected 
the stockholders as a board o! 
tors who guide the company’s af- 
The president was designated 
utside man who would get the busi- 
and make the estimates on new 
The superintendent manages the 

and the secretary handles all 


re yuired 
giv 


a 


mi 





eight 


lg 


t all 


governed 


his 


; 
i 


the 


mies 


Castings 


hours, 


} 


for 


w 


Ca. 


if 
vest thought 


This 


28 


bas 
the 
‘mation of 

Dayton 


yn 


me 


i PZ HAT is the factor m_ bust 

ness, which if rightly han- 
dled, will mesure success? It ws 
not large sums of money to wm- 
vest. extensive buildings, modern 
equipment with which to work or 
many orders on the books, but the 
human element, carefully organised 
and welded into a working § unit, 
actuated by a willingness to put 
the good of the company ahead of 
that of any individual. The keynote 
of any individual’s success is hav- 


ing the right mental attitude toward 
his work, putting in more than the 


necessary 


ic 
n 
th 


jobbing foundry 


to his 
prin- 
here 
e Su- 


a 


de 
ce 














cost 
The / 


trol of 


the 
Oa} 
th 
necessarily 
all extensi« 
purchase 
what 
outstanding, 
for depreci: 
The 


ated above 


of 


d 


set 


ms 


keeping 


of 


policies 


an 


d 


d 
irectors, 


of the 


accounting 


having 


( 


records 
col 


mpany, 


s the wages paid, approves 


dividends 


te 


new 


after 


at10Nn, 


we 


elements 


r 
i¢ 


equipment 


iré 


setting 


re pairs, ete 


rf 


the busines 
al 
paid 


on 


aside 


+ 


Ss 


id 


the 


a 


organization 


or the 
decide 5 
stock 


eserve 


enume!r 


incorporated into a con 


fs 


>= 
,* 


the r- 
adjusted all 
them 


and five < 
they had 
that could 
Confident 
their 
the 


picked men, well known for 


stitution and by-laws 


ganizers believed 


the fundamentals give 
this, they 
offered 


certain 


ultimate success ot 
and 
to 


their ability 


went among friends 
interest in 


an enterprise 


as molders and for their honesty and in- 


dustry In a short time, the list of 
stockholders totaled 29, and it was de- 
cided that this number was = sufficient 
to begin business. In selecting the stock 
holders, the entire organization of a 
foundry was covered. For example, the 
secretary and treasurer chosen possessed 


bookkeeping and accounting experience 

The accompanying illustration shows 
the original stockholders with the ex- 
ception of one who died 

By the time the organization was 
completed and the stockholders had paid 
the amount allotted for their stock, the 
business depression was encountered. 
However, the men were confident of the 
future and proceeded t ncorporate the 
business in February, 1921, as the Su 
perior Casting Co, 

As all of the stockholders at that 
time were unemployed, they proceeded 
to purchase a plot of ground and erect 
their own building They did all the 
labor themselves from mixing concrete, 
carpenter work, putting on the roof, to 
building their own cupola They bor- 
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rowed the patterns of the cupola bas 


and legs and molded the castings 

another foundry where some ot the men 
had previously worked. The cupola shell 
and stack were made by a boiler shop 
but the stockholders erected it They 
lined it with brick and set up = and 
connected the blower. They then pur- 
chased and unloaded their first carloads 
of sand, coke and pig iron, working 


days for 14 to 15 hours. 


had a 


many 
floor 


counting the 


Che first foundry 
4800 


in which the 


space ol 
feet not wing 


The 


located so as to be in the 


squar¢ 


cupola was placed. 


cupola was 


center of the foundry when extensions 


were made. 


Business was hard to secure during 


1921, but with a strong confidence in the 
board of directors authorized 
2400 


before the 


future, the 
which 
1921. 
made it 
tect more 
The be 


opening ot a 


the extension of square feet 
end of 


1922 


was completed 
business in 
add 4000 
which soon proved inadequate. 


1923 


Increasing 
necessary to square 


ginning of saw the 


new wing of the main building which 
added 10,000 square feet more to the 
total floor space With 21,200 square 
feet of space now nearly filled, and with 


modern equipment installed, the estimated 


value of the foundry is $100,000 


Some of the interesting problems wert 


encountered in managing this) co-opera 


tive organization 


The 


by the president who, as was 


estimating on new work is handled 
noted, is 


appointed to get work and keep. the 


foundry busy He figures the probable 
cost and after the order is) rum he 
checks up the actual costs The costs 


are compiled from the invoices for ma 


terials and supplics, from time ticket 


made out by the molders and irom. the 


Che 


also Is 


interest on the bor 
The 


gathers the cost 


1! ' 
payro wed 


included secreta® \ 


books 


capital 


keeps all = the 


figures and makes out the payroll. Every 
month an average cost per pound is com 
puted for all iron melted which gives 


a basis for checking estimates 


nce every three months the books of 


the company are certified 


publi 


iudited by a 
and the fi 


iccountant gures are 

checked This shows the stockholders 
what profits are being made and sati 
fies the hank when it necessary tft 
secure loans This audit also prov 
a check on the ability of the president 
to secure orders with the hnecessat 1 
gin of profit 

| abor turnover nN the Cal ly dav s is 
nothing as only stockholders did the 
work At that time they unloaded cars 
OT sand and col charged the cup la 
made the molds and cores. cleaned ‘ 
castings, and did evervthir that was t 
he done There was limit t tl 
hours they worked and sometimes now 
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they spend 12 to 14 hours a day in the 
foundry As business increased outside 
molders were hired and the force has 
been considerably increased until today 
there are about 130 molders employed. 


Turnover 1s 


stockholders 


kept to a minimum as _ the 


are working among the 


into all the conversation 


men, entering 
and arguments and they can settle any 
grievance the workmen may have. Trou 


bles are taken up promptly with — the 


superintendent and adjusted. 


The quality of the product is the 


main selling argument for any foundry. 


Therefore, the Superior Casting Co 


endeavors at all times to make the best 
castings possible The stockholders real- 
ize that the smaller amounts of scrap 
due to foundry troubles in the machine 
shops where their castings™ are ma- 
chi sthe more business they will get 
The so realize that the smaller amount 
of scrap run in their own foundry, the 
cheaper the unit costs and the more 
profit to be secured. So every effort is 


made to make soit machinabk 
with the minimum 


Naturally in the early 


castings 
loss. 


davs all the in 


come received went to pay the ex 
penses For seven months all the men 
never drew a cent of wages and. still 
they were confident that profits «would 


come in the 
stockholders 


ials are 


future Today all the 


outside molders and off 
drawing equal pay, but the 
adds 
stockholders 


them for their 


proht 


m the common. stock considerable 


to the income of the and 


re compe secs previous Sac 


ritice 


Consolidate Interests 
The Arcack Malleabk Iron Co divi 


sion ot the Baldwin Chain & Mig. C 


Wi rceester, Viass and the Springfield 
Malleable Iron { Springtield Mass 
vned by thy innic nterests, are t 
consolidated ew company un- 

cl tin nan Arc uc 


Malleabl 
Tren . . with | quarters on \\ 


— P 


of the Baldwin Chair 


Blum Te) vic president 


X M 1g ._. 


and 


gene! manage! hoth subsidiaries, 
vill be president of the new company 
retain ge the form position Among 
the directors of the vy company will 


president of the 


Hen Mig. C ! John N. Collins 
vice president of the Moore Dr » Forg 
ing Ce both Springfield, and J 
Ve Critchk president of the Reed 
Prentice ( Woorce I 


Castings Exports Steady 

Che foreign tr 
May 
part ot the 


May 


ade in castings was 
than in the 
The 


cent he ay 


eavier in and Jun 


1 
Caritel current vVeat 


onnage in 


Was 17 per 
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ier than the average tor the first halt 
of 1923, and in June it increased to 2 


per cent The export mm ot iror 


castings increased 82 per cent ft 


May to 


castings 


June, while the 


cxportation o 
steel fell 37 per cent durit 


the same month 


portation of iron castings increase 
from May to June, and that of st 
castings decreased, the Increase al 


decrease practically balanced each othe: 


so that the increase in exported tonnag 
amounted onlv to 53 per. cent 

May to June The ratio of imports 
exports for the latter part of 
first halt of 1923 averaged 25 per cent 
However, the average ratio for t 


period from January to June was ¢ 


1° per cent 


A.F.A.To Dispense Fund 
The 


he Cl 


fund of $500 which was to ha 


used by Rogers, Brown & ( 


Cincinnati, as prizes tor new 


uses of Cast 1ron, has been turned ov 


to the American Foundrymen’s asso 
tion for its disposal. The judges ot 
contest, Enrique louceda, (;¢0 
Smart and John A. Penton, after re« 


the submitted 


competition, 


ing Sugeestions 
decided that 1 t 
judgment, no one ot th ompet 


recommendations was ot 


to justifv an award being mad 
committe: then suggested that 
total amount of the proposed a 

he placed at the disposal Or the Ame 
can Foundrvmen’s issociatior to 
used in anv wav thought best for 
purpose connected ti vray 


industr. irom aoe resear standpe 
By this means the committe onside 
that the principal object <¢ the cont 
that Is, the extensiol Oo! Thiet usetulr 
ot the gray iron industry. would be 


tained 


Remove Plant To Indiana 


The Sullivan Machinery Co.. Ch 


Lo, has removed its manutactur g 
plant to Michigan Cit Ind ] 
operations havi beet started 
general offices and sales epart 


will be maintained in Chicago. acs 
ing to at nnouncement by F 
Copeland, president of the comp 
\ new foundry is contemplated as 
early addition to the tacilities it M 
van Cit 


Che N itional 


Machine ‘| 


tacturet! ot printing presses ext 


presses and heaters with factor 
Wethersfield, Conn., has disposed 
its business to the Thomson-Nati 
Press Co., a new corporation 


headquarters at East and Nott 


Island Citv, N. Y 


1 
nues, lone 














Training Foundry Apprentices- 


Education as a Factor in the Development of Valuable Employes Has Been 
Studied—Classroom Instruction Follows Closely Upon 
Practical Shop Demonstration 


BY H. A. FROMMELT 





REPETITION work has been criticised severely 

for its deadening effect upon human _ initiative 
Men handling only one small detail part in a machine 
or assembling operation are said to lack the incentive 


of interest which comes through acquaintance with 








the finished product or the successive steps by which 


it grows to completion. In the system described in 





this and a preceding article, the author, who is sup 
erintendent of apprentice training for the Falk Corp., 
Milwaukee, an effort is made to acquaint the beginner 
with all phases of the work of which his task is a 
part. Education, which offers answers to the ques 
tions of why and how, is combined with that which 
answers the ever present but oft unexpressed queries 
as to whether profits and wages are well balanced 

















ENTURIES ago when appren- js littl or no connection between our done in one evening a month at a radical 
ticeships flourished so strongly 1n_ educational systems and our workshops, meeting,’ was the pointe response 
the guilds of the Middle Ages, the industries of today. Unless the manufacturers are careful 

attempt was made toward education We cannot return to the old appren to lay before their apprentices funda 
we now know it Industries were ticeship system, and we would not even mental economic doctrines that can be 
nfined to the small shop and almost’ though we could, but it has become in substantiated by actual figures they hav: 
tirely to hand work as distinguished creasingly evident from year to year little reason to complain of the radical 
m the machine work of the present that a far closer contact between the tendencies of their workmer 


Boys were apprenticed to the schools and industries must be estab 


ster at an early age. They worked lished. In some manner we must carry Other Phases Important 
long vears as learners, then became on the educational process started in his is but one small, though impor 
rneymen, that is, they journeyed to the schools and make it available in the tant, portion of that educational pro 
ious towns and places, acquiring fur- early years of apprenticeship training. gram that can and should be carried o1 
knowledge and experience. Finally, Education must be made a vital part of in a modern apprenticeship. Consider th 
ter making their master-piece they our modern’ apprenticeship systems steel foundry industry Who will deny 
re considered masters. The entire Time must be set aside for the appren that there is a great body of facts which 
cational process consisted largely tice in industry in which he is to give the apprentice never can learn simply by 
ust this kind of apprenticeship. There himself over to the learning of those working in the foundry What of the 
© no common schools as we know things that are necessary to make of whole subject of heat treating, so vi 


at present Young lads were sent himself not only a good craftsman but tally important to a good understanding 


master of whatever trade they were a good citizen as well of steel, its characteristics, qualities 
rous of learning and with him they If the American workman is becom properties etc.; what of the important 
and worked and were taught. He, ing more and more susceptible to rad subject of foundry sands, of metallurey 
naster, undertook their whole edu- ical doctrine, it is also true that the foundry calculations, layout, equipment 
n In other words they were edu- employers have done little or nothing to and organization: Unless an attempt 


ed while they worked, they learned bring home to their men fundamental be made to lay these before the appren 
le they labored with their hands, economic facts which would do much to _ tice it will be impossible for him to ob 

workshop became. their school- . refute all the radical doctrine to which tain them in any organized. syvstemati 
they possibly could be subjected. \ manner The whole field is so vast, 
manutacturer, in the hearing of the and yet so interesting that it is im 


Industry Separate Now 


writer, commented untavorably on the possible to believe that an apprentice 


loday. education is entirely separated value of the part-time education for ap ship could be attempted without includ 
m work. To go to school is one prentices, who are required to attend ing at least these fundamentals 
rt of our lives, to go to work is an continuation school for five hours in The apprenticeship system adopted 
tirely different part. Certain years one week by the Falk Corp., Milwaukee, includes 
set apart for school, at the end ot “What can they learn in one after- a minimum of five hours per week for 
ich time we are supposed to enter noon each week in class work of that’ the study of the so-called related trade 
an entirely different career, an kind?” was asked. technique, English, economics and in- 
rely different phase of life. There “You fully appreciate what can be dustrial science Apprentices are re 
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quired by law in the state of Wis- 
consin to spend five hours per week dur- 
ing the first two years of their appren- 
ticeship in some public school. Courses 
have been developed for each class of 
apprentice and so co-ordinated with the 
work of these public schools that there 
is little or Class-room 
work becomes a part of the apprentice- 
the first 
throughout 


half 


no duplication, 
two 
the 
spent en- 


years 
four 


ships even during 
extended 
the latter 
the 


are 


and is 


vears, being 


tirely in company class-room., 


Chere four main divisions ol 


studies as follows: 


Shop mathematics. 
Related trade technique. 


Physics, chemistry and mechanics 

Economics, 

It should be noted here that the ab 
sence of English in the above is ex 


plained by the fact that while it is not 


this general 


the 


specifically mentioned in 
upon in all 


outline, it is insisted 


class work and reports Moreover, it 
is taught, as such, in the continuation 
schoo] 
Divide the Course 

Che four main divisions enumerated 
thove appear in detail, with the allot 
ment of hours as tollows 

1SHOP MATHEMATICS 

Subject Hours Weeks 
Fractions 16 8 
Decimals .... 16 8 
Percentage and interest 16 8 
Ratio and proportior 16 8 
Involution and evolutio 16 8 
RIMOOPTA «oss 40 20 
Geometry . 40 20 
rrigonometr\ . 40 20 
Formulas .. esse dda ae 26 
2, RELATED TRADE TECHNIQUE 
Subject Hours Weeks 
Shop calculations . 40) 20 
Sketching (blue print 

reading) .... = > ae 15 
Green sand molding ...... 30 15 
Core making ...... dake ae 10 
Machine molding ....... 15 7 
Dry sand molding ...... 20) 10 
Loam and sweep molding 10 : 
Foundry apphances 10 5 
Steel making .... 30) 15 
Steel casting ...... 40 20 
REGTATIUTOY. <.0.ccccces 40 20 
Foundry materials .... 40) 0 
Foundry layout and or 

vanization ..... 15 7 
2, CHEMISTRY—PHYSICS—M1 

CHANICS 


science ) 
Hours Weeks 


tormulas 


(Industrial 
Subject 


Chemical symbols, 


and elementary calcu 
gine ex a 6 
Mechanics 48 24 
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Sound 
Light and electricity 


4. INDUSTRIAL 


Subject 


ECONOMICS 
Hours Weeks 


Production . 20 aes. ae 12 
Distribution . Palaces 6 3 
Consumption ......... ers 3 
Stocks, bonds, etc. .... . 36 18 
U. 3S. Gowermment ..cccsces 12 6 


[his then represents the basic course 


and varies in the different  divi- 
sions, conforming as it does to the shop 
work of the respective divisions. The 
others remain the samc 
Special Care Shown 
Chis then represents the basic course 


the level of attain 


tor all apprentices, 

















ADVANCEMENT IS OFFERED THROUGH 
SPECIAL TRAINING TO BOYS WHO 
POSSESS QUALITIES OF FOREMEN 


ment for the average apprentice It 
presents the fundamentals, the lines 
along which further study may be pur 
sued. Class work is so apportioned that 
all apprentices necessarily must spend 


an equal amount of time in home study. 


Special courses are arranged where re 


quired. Foreigners 
the 


more 


it well acquainted 
f 


language ol 
than the 


with our country, boys 


with average intelligence 


and ambition as well as university grad 


uates are given special or additional 
work. In some cases young men who 
have given promise of foremanship 


ability have been given an opportunity 


to pursue studies along production and 


business organization lines 


Moreover, the regular routine is at 
times interrupted to make room for 
films slides and lectures Inspection 
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trips occasionally are made to one o: 
more of the many industrial plants 

the Milwaukee district. The 
has collected a large number of instruc 


compan 


illustrat 
sho; 


exampk 


are used to 
the related 
Thus, for 


in the course of metallurgy, illustrate: 


tive slides which 


certain sections otf 
technique course 
talks are designed to carry the student 
the the in Minne 


sota to the finished product through th 


trom mining of ore 


various stages of pig iron, cast iro 


steel, etc. Power plant tests occasion 


ly are made to vary the monotony 
apprentice lite and at the same tin 
to impart some valuable informati 


regarding power generation it 
nary industrial plant 

The class-room work at first was 
the 


+ 
\ 


ducted in ordinar group tashi 


soon Was discoveree 


Howeve a. 


a tar more effective method consist 


in individual instruction. Corr 


schools were appealed to il d 
co-operation enlisted in this worl N 
every apprentice is enrolled i 
suitable to the trade in which he is 
gaged Individual help and eng g 
ment is given only whet equested 
when and where most neede: 

each apprentice progresses 

speed as 1s best suited t his ov 
quirements and _ abilities Phe 
inations demanded bv these ce ; 
written out in the class . i 

in the regular tashion, to the 
spondence school tor correction and 


proval., The grades thus giver 


used for the company’s records and 


awarding prizes mentioned in 
vious articl 
The 


apprenticeship as 


educational aspect OI 
tvpihed in this s 


tem mects the difficulty of 


co-ordinating 
education and work The appr 
not only learns a manual operatiot 
the technique of that manual operat 


the time he is d 


it. Thus, for example, 


as well—and at 


while engage 
green sand molding, the 


cal 


systematic 


related tecl 
available 
While 


open-hearth 


information is made 
tashion 
the 


making of steel by 


orderly 
gaged in work 
floor, the 


on 
nace 
method is presented, at least in a1 


mentary manner, and supplemented 


slides showing the construction of 
naces, the relationship of this pro 
to other steelmaking processes an 


the whole subject of the refinement 
iron ore. The same system is follo\ 
when considering heat treatment 
the making of alloy steels All 
while the final object of the course 


firmly kept in mind, namely, that st 
molders and not metallurgists are bein 
trained and instructed. 

\ whole new world is opened up 
tore the inquiring eyes of the young 


apprentice. He begins to see the 
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pile in terms of bond and refractory; 
the liquid, red-hot in terms of carbon, 
silicon manganese, sulphur and phos- 


phorus; the casting in terms of heads and 


risers and blowholes and shrinks; the 
foundry in terms of organized, corre- 
lated departments engaged in highly 


technical and turning out a 


yroduct vitally essential to modern civ- 


processes 


ilization. 
But that When 
whispers to him about the discrepancy 


is not all. some one 
between the price of a casting and the 
vages he is receiving, he is able to re- 
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solve the difficulty by applying the 
magic term He 
see the relationship between taxes, in- 
surance, heat, light and power and the 


He appreciates that reserve 


over-head. begins to 


final costs. 


funds are necessary for modern large 


scale business; that depreciation, sink 
ing funds, bond issues, replacements 
are terms of vital importance to modern 
industry. He is a producer of castings 
and as such need not know these things 
even in an elementary manner. How- 
ever, he also is a man, a home owner, 


a citizen, and as such should and must 


know the elements, cause and effect that 


control a manufacturing business li 
he does not he offers a fertile field for 
radical doctrines and destructive  eco- 
nomic theories. 

Apprenticeship means training ind 
education. If rightly conceived it means 


the training of etent workmen, 


satisfied 


com 


employes and intelligent cit 


izens. The plan as here outlined was 


designed with that purpose in mind and 
have fulfilled expe 


4 : : : 
possibl that this meth 


the results thus far 
tations It is 


will prove 


the solution 


India Shop Adopts Continuous Molding 


N MANY tropical countries and es- 


railroad 


pecially in India, cast-iron 

ties are used extensively, wooden 
ties being soon destroyed’ by _ the 
ravages of insects. In other cases con 
crete ties are used, the rails in these in- 
tances being carried on special cast- 
ron chairs or tie plates. 

For making castings of this sort in 
India, Sharpe & Paterson, Ltd. Glas 
row, Scotland, British agents for the 


Chicago, molding 
have re cently de 
the 


castings are 


Beardsley-Pipe r Co., 
machine manufacturers, 
shown in accom- 


The 


to be produced continuously at an est 


igned the layout 


panying illustration 


inated rate of two per mnunute. 
The arrangement consists of two sta 
tionary machines, manufactured by the 


Beardsley-Piper Co., mounted over turn- 


tables carrying stripping-plate machines. 
Che 


train of 


molds are handled on an _ endless 
flat 
narrow-gage 
the 
middle of the plant as 
illustration. As the mold cars 
T, the drag portion of 
lifted off by a jib 
stripping-plate 
the turntable. 
about half a 
the direction 
The 
throwing 
the 


which is carried 
track by 


being 


top cars 


around a means 


of a rope drive, sand stored 


in the shown 
in the 
the station 
the empty flask is 


crane and deposited on the 


pass 


machine in position A on 
This 
revolution 


rotates at 
minute in 
the arrow. 
under the 
after 


turntable 
per 
indicated by drag 


as it passes sand 
the 
pattern is drawn at B 
drag put back on the mold conveyor at 
M. 
The 
mold is 


head of machine which 


and the finished 


are set as soon as_ the 


the 


cores 


placed on conveyor so 


that by the time it reaches the second 
turntable it is ready to receive the cope 
vhich has been molded with the aid 
of the second sand throwing machine 


\fter the mold is closed, it proceeds to 


the pouring platform as shown, thence 
passing around to the shaking out sta- 
tion. The rope drive operating the 
moid conveyor moves at the rate of 
approximately 6 feet per minute. 


The castings are shaken out over a 
grid from which they slide down to a 
conveyor on which they are carried to 


the cleaning department. 





Generally the sand is obtainable from 


local sources and the labor tor this equi] 
ment will be recruited from native 


} ‘ 
whom the company succeeds in training 





The used sand passes through a re 
Vivier from which it is discharged Melt N M 
into a bucket elevator terminating in a onferrous etals 
distributing trough placed at a_ con At the National Exposition of th 
siderable height above the floor. This ©hemical Industry, New York, Sept. 
7 »? 1 . ' ’ J " 
trough rotates through 180 degrees and 1% to 22, the General Electric Co., 
piles the sand up in a semicircular heap Schenectady, N. Y., will exhibit an 
as shown. About 50 tons of sand are OPerating model of its new electri 
stored in the heap and it has plenty ‘duction furnace for melting nonfer- 
of time to season before it is used TOUS metals. The purpose of the fur 
again. From the storage heap, the mace is to secure heat sufficient to 
sand is dropped through the grating G melt nonferrous metals without per 
which connects with the bucket elevator Mutting any products of combustion 
leading to the sand throwing machine. to enter the molten bath. Other ap- 
The rectangle occupied by the endless paratus to be displayed includes an 
mold ce nveyor is approximately 69 feet automatic arc welding machine which 
long and 35 feet wide and it is esti- also will be in operation, demonstrat 
mated that about 50 horsepower will ing shaft and straight seam welding 
be required to drive the plant. on a small lathe. 
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COPES AND DRAGS FOR RAILROAD TIES AND TIE PLATES ARE MADE ON 
STRIPPING PLATES, SAND BEING THROWN INTO THEM BY TWO 
MACHINES—AN ENDLESS CONVEYOR CARRIES THE MOLD 
TO THE POURING STATION AND THEN TO 
THE SHAKEOUT FLOOR 






















































LAT 


is no longer a matter of curios- 


treatment of steel castings 


Heat Treat To Improve Casting's 


Tests Show That Chrome-Nickel Steel and Other Castings Have Been Improved 
by Heat Treatment Which Shows Up Defects in Design— 
More Research in This Field Is Needed 


BY A. W. LORENZ 


selfgenerated impurities of the steel it- 


self, such as sulphide, al- 


manganese 



































ity and speculation, but is a wumina, ete. and not enough thought 
practice well established in many of has been given to the inclusions picked 
our leading industries Strange to up in the mold Excess silica wash, 
ay, it is a matter which has not drops and breaks due to poor ram- 
been taken up seriously by toundry ming, or dirt carelessly left in the 
me! in veneral., possibly because they mold, are the most harmful elements 
do not as a rule have either the equip imaginable in a piece of steel Such 
ment personnel for such work. The impurities form a film between the 
evelopment of heat treated castings crystals, and no amount of treatment 
has been confined almost entirely to can remove the outline of the orig- 
se manufacturers who, by reason of inal structure. Surface inspection of a 
T experience in the treatment of casting may be a better criterion ot 
orge and tool steels, are in a position quality than many a phyisical test 
) ndle astings as wel The ideal Dendriti tructure sometimes 
H H i 
‘ ‘ ‘ ' 
' ° ‘ ' 
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' ‘ ° ‘ . > ' 
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FIG ROLLER CASTING REDESIGNED TO PERMIT OF EASIER AND BETTER 
FOUNDRY PRACTICE. THE SKETCH AT THE RICH 
SHOWS THE PATTERN AS ALTERED 
ondistion should exist, however, when pronounced that the most careful treat- 
the foundry is equipped to deliver fully) ment will not remove it Chis struc 
treated castings, for while heat treat ture is held to be due, as one inves 
ment alone produces a certain amount tigator states it. to the temperature 
of mmprovement, the best results can gradient between the center and sur 
be obtained only when foundry prac 
tice ties in with it. 


this 


to a r¢ 


\ simple explanation tor 
treatment exaggerates 
markable 


ings ot 


heat 


degree the virtues and fail 


the steel investi 


that 


itselt () 


ne 


has expressed the opinion 


the heat treatment of steel castings will 


on a new era in toundry pra 


conditions 


le 


tocusing attention on 


heretotore considered of litt moment, 


ind calling for higher standard ot 
quality. It is not the purpose of this 
irticle to go into details on such 
points, but we shall enumerate briefly 
some of the detects which are becon 
ig apparent to the treater of cast 
mgs 
Nonmetallic inclusions have been thor 
suughly discussed by various writers 
Possibly, however, too much attention ' 
has been focused on the contained or 
' 
t 
From a paper presented at the Cleveland ( 
mvention ot the American Foundrymen’'s P 
issociatior rhe author is connected with the 
Buevrus ( South Milwaukee, Wis 











the usual thing for us to think o 
casting as being either sound or po 
ous; solid, or possessed of shrinkag 
cavities. These are conditions which 
we can see However, it seems evident 
that the soundness of steel may ru 
the gamut betwee ippare porosit 
down to a degree which may be ind 
cated merely by a lack of density, ar 
which can only be brought out by 
croscop! or hnicroscople eXaminat 

Practical Examples 

Fo several years we have CK 
treat yr 0.50 to 0.60 carbon rollers 
shown in Fig. 1, to obtain a surfa 
hardness of 400 to 450 Brinell. Whe 
cast in the form shown at the let 
about 2 per cent cracked in the flang 
during or after quenching, due to san: 
inclusions. The pattern was altered 
the torm shown at the right to permit 
ot easier and better foundry practi 
Out of several thousand made to the 
new design, none has been lost h 
treatment 

Fig. 2, left, shows a_nickel-chro 
pinion weighing about 400 pounds. O 
account ot the exacting nature of tl 
service for which this pinion was in 
tended, a sample was cut up after 
treatment \ slice was examined 
microscopically and indicated lack 
































FIG. 2—PINION CASTING CHANGED IN 
AT THE ROOT 
ice of the mold. It therefore involves 


i study of pouring temperatures, mold 


emperatures, size of casting, and all 
ither conditions affecting the rate of 
‘ooling. 

Concerning the density of steel it is 


740 


O} 





DESIGN TO OBTAIN A DENSE META 
THE TEETH 
density at the root of the teeth. This 


conclusion confirmed the ré 


Table I. 


The part was redesigned, 


was 


by 


sults shown in 


making th 
was thu 
feed 


It 


direct 


flange a separate 


to 


unit. 


possible get a more 
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e roots of the teeth. Heat treated 
ons of the new design, as shown 
Fig. 2, right, have been in service 

several years, and are reported by 
users to be giving excellent results 


he treatment of castings, as_ has 


n been stated, is in every way sim- 
to the treatment of other types 
steel Literature on this subject 
so easily obtainable, and the art is so 
ell standardized, that a detailed dis- 
ission is hardly necessary. With 
oper furnaces and equipment, and 
reful heating, no trouble will be ex- 
enced from cracking and warping, 
less on ‘%mtricate pieces. While oil 
probably the most satisfactory 
ching medium for small _ work, 
Ss more adaptable ior large 
; Che water should be kept 
at least 70 degrees Fahr. Sever- 
mpanies treating large quantities 
istings quench in water at 125 
0 degrees Fahr., and the results 
tisfactory [The castings should 
e left in until cold, but for a 
nite period, determined by the point 
en the piece no longer kicks 
’n removal from the water, the 
should be immediately drawn. 
cking is likely to result on long 
nding. It has been rather definitely 
tablished that certain types of low 
rbon alloy steels give better impact 
ues if quenched from the draw, in- 
tead of cooling in the furnace. In 
h a case, a final heating at a still 


ver temperature is advisable. 
Develops Wearing Qualities 


e steel about to be described is 
nded to develop wearing qualities 
well as strength. It is a type fre- 
ently demanded by the Panama 
inal commission under the following 
ecification: Nickel 1.50 to 1.75 per 
t, reduction of area 15.0 per cent. 
is steel, in the annealed condition, 
nerally will average about 60,000 
inds per square inch yield point or 
cher, 100,000 pounds per square inch 
mate strength, 15 per cent elonga- 

and 20 per cent reduction in area. 
asional bars will show as high as 
100 to 75,000 pounds per square inch 
d point, 110,000 to 120,000 pounds 

square inch ultimate strength, 20 
30 per cent elongation, and 30 to 
per cent reduction in area. When 
it treated, test bars of a 0.35 per cent 
bon nickel-chrome steel show the 
sults in Table II 
As the carbon content increases, the 
led brittleness of the steel becomes 
te noticeable, and the presence of 
n small amounts of impurities has 
iarked effect on the ductility. For 
s reason, results on different heats, 
even on various bars from the same 


may not always be concordant. 
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Test bar 
Flange . —e eae oe-a wee 
Root of teeth ....... - 60enneeeee 


A 

Carbon, Manganese, Nickel, Chr 

per cent per cent per cent Pp 
0.35 0.82 1.95 

Yield U 


*WQ, water quench; D, draw 


*WQ, water quench; D, draw. 


*WQ, water quench; D, draw 





Table I 


Physical Properties of Nickel-Chrome Steel 


Ultimate 


Yield point, strength, Reduction 

pounds per pounds per Elongation, of area, 

square inch square inch percent percent 

.. 92,450 111,500 19.5 50.0 
86,300 113,700 15.0 19.1 

co See 104,800 8.5 8.5 


Table II 


Tests of 0.35 Carbon, Nickel-Chrome Steel 


nalysis 

omium, Phosphorus, Silicon, Sulphur, 
er cent per cent per cent per cent 
1.66 0.011 0.36 0.022 
Itimate 


point, strength, Reduction 
pounds pounds Elongation, ofarea, Brinell! 
Treatment square inch square inch per cent percent hardness Izod 
*WQ 1500, D 120 113,300 130,000 14.5 29 269 
et MEE. «4Kas as 75,000 104,750 21 48.3 
Furnace coo] from draw. 92,650 105,800 23.5 52.0 248 
*WOQ 1500, D1150 
Furnace cool from draw. 91,700 105,750 23.0 52.0 248 
*WQ 1500, D1150 
Quench from draw..... 89,000 107,000 21.0 51.1 2 44 
Quench from draw.... 89.500 107,050 2 3.9 2 


Table III 


Tests of 0.40 Carbon, Nickel-Chrome Steel 


Analysis 
Carbon, Manganese, Nickel, Chromium, Phosphorus, Silicon, Sulphur, 
per cent per cent per cent per cent per cent per cent per cent 
0.4 0.84 1.72 0.63 11 0.42 32 
Yield Ultimate 
point, strength, Reduction 
pounds pounds Elongation, ofarea, Brinell 
Treatment square inch square inch per cent percent hardness Izod 
Air cooled, D 1150....... 64,050 114,000 15 24 241 6 
*WQ 1500, D 1200....... 113,300 130,000 14.5 29.5 269 31 
WQ 1500, D 1200...... 79,300 109,300 16.0 37.9 


Table IV 


Tests of 0.45 Carbon, Nickel-Chrome Steel 


Analysis 
Carbon, Manganese, Nickel, Chromium, Phosphorus, Silicon, Sulphur, 
per cent per cent per cent per cent per cent per cent per cent 
0.46 0.87 1.87 0.83 0.016 0.44 0.038 
Yield Ultimate 
point, strength, Reduction 
pounds pounds Elongation, ofarea, Brinell 
Treatment square inch square inch percent percent hardness Izod 
Air cooled, D 1200...... 68,500 109,450 19 27.8 241 6 
*WQ 1500, D 1200...... 119,850 139,000 13.5 23.7 269 % 
WQ 1500, D 1200...... 106,700 120,250 17.5 35.7 


Table V 


Effect of Adding 0.4 Per Cent Molybdenum 


Yield Ultimate 

point, strength, Reduction 

pounds pounds Elongation, ofarea, Brinell 

Treatment square inch squareinch per cent percent hardness Izod 

Se . rrrerer rr Ts 130,000 162,400 3.5 3.9 450 
Furnace cooled .......... 104,000 140,400 13.0 24.4 302 6 
Air cooled, D 1250...... 90,000 119,450 17.0 25.1 262 27 
Furnace cooled, D 1250.. 60,150 101,100 17.5 33.7 212 1! 





Tables III and IV show results on 
0.40 and 0.45 per cent carbon nickel- 
chrome steel, respectively. The addi- 
tion of about 0.4 per cent molybdenum 
to the above steel produces some in- 
teresting results. The general charac- 
teristics of such a steel, with 0.35 to 
0.40 per cent carbon, are shown in 
Table V. This steel is extremely sen- 
sitive to changes in the rate of cooling, 
and is not satisfactory for quenching. 
The upper critical point occurs at 


about 1350 degrees Fahr., but greater 
hardness can be obtained by heating 
to higher temperatures. 

Our experience in the manufacture 
of alloy castings has been confined 
almost entirely to chrome-nickel steel. 
Over a period of many years, we have 
found this type most adaptable for 
our class of work. The demand for 
special steels is rapidly increasing, and 
it is well worth the founder's — tim 


to investigate the problems involved 











Conditions Which Govern Selection of Size of Furnace Are Considered and Operating 
Costs Are Given for Large and Small Installations Based on Output 


small 


the 
commercial 


HE question whether 
electric furnace is a 
success in the steel foundry is dif- 


ficult to answer. On first sight it would 


appear that the advantage would lie 
with the larger size furnaces, due to 
their ability to handle a larger tonnage 
over a given period. When all of the 
points are considered it appears that this 
advantage is little, if any. In fact, it 1s 
the writer's opinion that the shop em- 
ploying the small furnace has a distinct 


I cases 


advantage in the great majority o 


provided careful management is em- 


furnaces are meant 
to l-ton 
of from 3 


this 


By small 


from % 


ployed. 


those of rated capac- 


itv; large furnaces to 5 tons 


each, sizes larger than being infre- 


quently found in casting work. So many 


variables enter into the calculation of 

this problem that it becomes difficult for ° 
one to say with great accuracy that a 

l-ton furnace will prove superior to one 

of 3-ton capacity. 

In deciding upon the furnace to in- 
stall two main features must be con 
sidered; namely, the maximum size of 
castings to be made, and the tonnage to 
be handled over a_e given time. If 


castings weighing over 3 tons frequently 
furnace will 
if the 
an tonnage sufficient 
the to 
it would be out of the question to even 
think of 
most 


are to be made, the larger 


be mandatory. Similarly com- 


pany has assured 


to operate large furnace capacity 


a small-sized unit. However, 


companies are not in such a 


fortunate position, and are dependent 


upon general jobbing castings for their 


orders. Some are more fortunate in that 


a part of their output can be used in 


manufacturing castings for their own 


lines. For these classes of manufacturers 
there is no question but that the smaller 
unit will prove more suitable, for the 
following reasons: 

It is much easier to obtain the ton 
nage necessary for the economical opera- 
tion of the small furnace than it is for 
the larger installation. 


It has been found in actual practice that 
of the work handled in a 3-ton furnace 
from 80 to 90 per cent could be cast 
irom a small furnace. 

On classes of work too large for the 
small furnace there the added com- 
petition offered by the large open-hearth 


1S 


shop, always eager to bid on tonnage 
work. 

The power demand is much smaller. 
During slack times when the furnace 





—Little Difference Is Found in Costs Per Ton 


BY LARRY J. BARTON 


is not in steady operation this means a 
saving in fixed charges of from $500 
to $1000 per month, depending upon 
the power schedule. 


Primary Outlay Low 
Naturally the 


smaller 


primary outlay will be 
for the 
The 
floor 
heats 


Also 


can be built 


a 
not 
th 


al 


much shop installing 
1-ton 
need sO 


that 


will 
to 


furnace building 


much space due 


fact smaller are poured 


shorter intervals. the building and 


crane runways much 





Clarifies Cost Finding 


Varied 


) irked effect on 


ices Have Sich @ 


circumst 
im- 
possible to n 
which will favor 
eration stinclt 
other. msidered in this 


rticle 


‘ ( 


uitage 


that the advantage 
on the side of the 
small capa In some circum- 
this uld not be But, 


if conclusions in all cases cannot be 


és furnace with 
a 
true. 


stances wu 


drawn of 
the 
uable in giving one a method of fig- 


from the final statements 
nevertheless, val- 


article, it 1s, 


comparison using his 


The 


own 
teps are simplified 
that they 


unessential 


uring a 
conditi NES steph 


and sO are 
Y de- 
tails which would make the com- 
complex 


consideration. 


casy to follow, and 


parison unnecessarily are 


omitted from 











The size of auxiliary equipment such 
as ladles, sand mixers, mold-drying ovens, 
core ovens and annealing ovens are much 
Also the quantity of flasks 
much less, to the greater 


Many other points exist which 


smaller. 


needed is due 
turnover. 


are indirectly in favor of the small unit. 


For further calculations we will assume 
that the cost of these items is directly 
in proportion to the size of melting 
equipment. 

An important factor in an electric 
furnace shop is to be able to run con- 
tinuously, if possible, in order to con 
serve the heat left in the furnace from 
the prior melt. For this the small unit 
is supreme. As heats of 1000 pounds 
can be made it becomes easy to keep 
the furnace in operation by working 
on different classes of metal. Common 


42 


steel castings can be made as the ma 
product, and orders for small lots 
special metal such as chrome, nicke 
or manganese steel can be taken 
filled with a profit Under these c 
ditions of operation the cost of conver 
sion becomes low, and if there is a ia 
power charge gray and white-iron ca 
ings can be made cheaper than in 
cupola. Operating in this manner 
furnace is always kept busy and cl 
operating costs are secured. 

The question, how can the shop 
the small tonnage attra.t and hold 
high priced man, at first glance 
to offer a problem. [In the 3$-ton s 
there necessarily will be a supe-int 
at about $5000 a year, a meiter, a fi 
ry foreman, and a cleanirg root 
man each at $3000 a year. fh 
small shop it is naturally impo 
have on hand such an array of 1 
The solution is therefore to obtain 
superintendent a first class metal 
who can handle the exccutive | 
lems, who can break in his fur 
crews, and who can oversee bot! 
molding and cleaning. Such a un 
easily worth $5000 a year. [fk 
need the assistance of a first class n 
who can be elevated to the position 
subforeman at about $175 per mont 
$2100 a year Under these condit 
the size of the superintendent's dut 
will be just sufficient for him to 
quately handle with the highest effi 
and as everything will always be at 
finger tips he will function with 
least amount of lost motion. In 
shops the superintendent walks ar 
and looks wise. Why not pu 
to practical producing ? 

We now come to the crucial test 
much will the finished castings cost 
the two units? In calculating the fir 
charges we will assume conseryatiy 
figures. Using acid operation th 
ton unit will pour from 3 to 4 
in 8 hours and from 7 to 8 lt 
hours. The small unit will pour 
6 heats in 8 hours, and from 11 
in 16 hours Assuming the large 
to be 4 tons each, and the small ‘ 
1 ton, we obtain the following figures 

l-ton unit 3-ton 

8 hour operation 5 tons 12 to 
16 hour operation 11 tons 28 t 

Taking the conservative figure of 8 






ize of Furnace Affects Costs 






anc 















September 15, 1923 


hour operation the yearly output for 










the small furnace will approximate 1500 
tons, while that for the 3-ton unit 
will be 3600 tons. 

Assuming that the total cost foi 
the 1-ton shop is $50,000, and for the 
3-ton plant $150,000, we obtain  fig- 
ures on fixed charges of $7000, and 


$21,000, respectively. These figures cover 


all points of depreciation, amortization, 


repairs, ete., figured on the same basis 


for both installations. Superintendence, 
will amount to $7100 


and $14,000 for the 


as already shown, 
ior the 





small unit, 





reer 


one. 






Power Costs Compared 






The comparative costs of metal in the 


ladle Can be divided into power and 


abor. 





The following figures for power ¢ 


ere taken from actual operating sheets 














kilowatt kilowa 
per t pe t 
First heat 750 700 
Second heat lay 7 UV 
rd heat of d 6 
I rth heat « j ) 
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Fifth heat of day.......... $50 ese 
BOUERE 6 oc00 206000008008 630 630 


furnace has the 


While the 


advantage of a 


smaller 


more continuous opera- 


tion, with its attendant saving in power, 


the larger unit has the advantage of a 


higher thermal efficiency, and thus the 
average power consumption favors the 
3-ton furnace. However, another point 


must be considered here, that of the de- 
charge. The demand will be 500 
kilowatts for the small furnace, and 1500 


mand 


for the large size. The power companies 


usually make a fixed charge of so much 





per kilowatt measured over a_ definite 
period of highest demand. The costs 
are shown in the following table 
1 Tor 3 To 
lowatt per ton 63 610 
ne nating 78.750 183,000 
it — $787.5( $1,830.00 
jemand... ; } 1,500 
k watt 500.00 $1,500.00 
st - $1,287.50 $3,330.00 





$10.10 





1 


On the men will 


> 


lurnac 


take care oi all 


small 
be ample to melting, 


charging, and ladles. On the larger 
amounts of metal 


more labor will be 


unit, where greater 


are needed, required. 


as 
445 





This is shown in the following tabk 

1 melter @ 75c...... $6.00 $6.00 

1 helper @ 50c 00 4.00 

1 ladleman @ c ; 4.00 

2 chargers @ c 4.80 

1 scrap craneman @ 6 - 4.80 
Tn. castwen haaen $10.00 $23.60 
PUP WOE cdcceascesicsoss $2.00 $1.97 
Other items of cost include refra 


tories, materials, electrodes, a 
water, etc. While th 
cost per unit to line the 


will be 


patching 


loys, ore, tools. 


larger fur 
smaller the 


nace efficiency will 


not be so great and it is reasonable to 
assume that the items mentioned will 
average the same for both installations 


Therefore the following comparison 


charges can be made 


Small unit 

Yearly tor y i Pe on 
Fixed ¢ irges $4.67 
Superint ] 7.1 4.73 
P Ww 10 
Fu i il 





Yearly tonnag 600 Per ton 
Fixed charges > ) $5.83 
Super t i F _ x9 
Power , 0.10 
Furn ib 1.97 
T 051 ‘Se 

+ 











Correcting Flaws in Metal Mixtures 


Problems of the Gray Iron, Malleable and Steel Foundry Discussed 


By H. E. Diller 
















Iron Slow in Melting 


Ouestion—We are having trouble in 
iron ior range castings. Wi 
she ll 


averages 


melting 
a cupola with a 42-inch 
lined to 28 inches The heat 
3000 takes 20 to 25 
down 


re using 


pounds and it 





minutes before the iron comes 







before the whole heat 
find that 


the castings have chilled spots. 
A 42-inch shell 
inches is entirely satisfactory and should 
melt 1! This melt 


ng rate 


and another hour 


is melted. Then we many ot 





Inswer lined to 25 







to 2 tons an hour. 


you evidently are getting a 
cording to statement in your letter. How- 
ver, you do not say how your metai 1s 
The that 
until 20 to 25 minutes after 
the blast is on that the bed 


The coke in the bed should 


+ 


charged. fact metal does not 





come down 







indicates 
s too high. 


he lowered to about 28 inches above 


the tuyeres and metal should come out 






the spout 8 to 10 minutes after the 









blast is on. Each charge of pig iron 


and scrap should weigh 750 pounds, mak- 
ing four charges for a 3000-pound melt 
Approximately 100 pounds of coke should 
different charges 


le placed between the 


of pig iron, and if you add the refuse 


coke from the cupola drop 


tend to 


previous 
will 
vent oxidation of the last 

We trust this 


you to 


the last charge, it pre- 
iron. 
enable 


information will 


secure good metal. In case 
well to 


determine the 


your 
continues, it would be 
blast 


amount of air 


trouble 
gage and 
delivered to the 
30,000 


iron. 


secure a 
being 


cupola. It requires cubic feet 


of air in melting a ton of There 


fore, to melt 1™% tons of metal an hour, 


which should be the capacity of your 


cupola, 45,000 cubic feet of air per hour 
Also use a pig 


should be delivered. 


tron with higher silicon to overcome 
chilled iron. The silicon in your cast- 
ings should be above 2.5 per cent. 


Chill Mine Car Wheels 


Ouestion—Difficultv is encountered by 


us in obtaining th 
chill on a spoked 


are making. Wi 


the entire rim and 


proper depth of 


mine-car wheel we 
like to chill 

hub soft 
Please ad- 
vise us the mixture to use and the com- 
position for the 


would 
have the 
enough to machine readily. 
wheel. 


A good 


mine-car 


Answe mixture for 


sp *ked 


chilled-itron, wheels could be 


made by using 5 to 10 pe cent scra 
1 to OU per cent scrap iron from tl 
nixture und =the emainder pig 1 
You should have two grades of pig iron, 


the one with about 1 


and the other with about 2 per c 
silicon. The other elements in both 


grades of pig should be 


same: that is, 


iron approx 


mately the sulphur, bel 


0.05 per cent; phosphorus, not over 0.4 


per cent and preferably 0.3 per cent: 


manganese, not less than 0.6 per cent 


nor more Charcoal 


than 1 per cent. 
pig iron is used in many 


ing small 


toundries mak 
car wheels. 


It would not be practical to cast a 
spoked wheel with the entire rim chilled 
as that make it too brittle. We 
would suggest a 5/16-inch chill for 


wheel. To 


would 


your 
obtain this it would be 
make a 


approximately 


necessary for you to mixture 
1.10 per cent 
silicon of which about 0.2 per cent would 
be lost in 


containing 


melting, and try this out 


lowering or silicon smal! 
amounts each day until you get the re- 


quired depth of chill. 


raising the 


You should make chilled test bars by 


pouring metal into molds 1 x 2 x 7 





a chill one of the 


agaist 
With 
depth of 


ends this test Dar 


gage th your chill 
ntrol 
It the 


‘ 4 to 6 


your mixture during 


chill is too deep, the addi- 
pounds ot 


romanwanes 


100 pounds of 


the chill 


Sand Must Vent Freely 


Ouestion—We are making a gray-iron 


casting which has a flat bottom and a 


number of small 


1 ! section \ large 
und r 


like 


usually are found in_ th 


1 


of the casting, and we would 


what these 


causes 


under not 

rammed to 
mbined 
trouble 
CXCESSIVE 
which 
Hard 
ve less 
sand 1S not 
and 


the 


ron 


Vases 
strikes the 


to escap and 


Black Paint for Castings 
W hers can we 


holes m cast 


procure 


CJucstio 


chaplets which will leave 


is when put in the mold. \lso we 


would 


kind ot 


like to know what is the best 


black castings 


You can 


holes im castings 


paint tor 


secure chaplets tor 


luswe? 


irming irom the sup 


manutacturers 
The 


de- 


houses ¢ chaplet 


piv 


which advertise in THE Founpry. 


use on castings 


the 


of paint to 
which 
black 


staistactor 


somewhat upon use to 


to be put, but usually a 


enamel ts the most 


wntly black asphalt paint is used 


he castings should be thoroughly cleaned 
before the 


indblasting or pickling 


applied 


First Iron Comes Cold 
We 


] | ‘ 
having trouble ge 


first of the heat 


200 pour ds 1s 


coid tT ust 


too 
gets 
The 


lined to 28 inches 


and must be pigged, but the iron 


| 
hotter as tre neat 


progresses 
cupola which 1s 
tuyeres 12 


We 


diameter has four 12 x 9 
have 


coke 


s above the sand bed. 


different heights tor 


ave concluded — that 


the 
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the bed is 
The coke 
per cent ash and 0.03 per 
The f 


individual 


results obtained when 
34 inches 


0.10 


are 


above the tuyeres 


contains 
our 


‘nt sulphur. composition of 


iron tor piston rings is, sili- 


con 2.50 per cent; sulphur 0.90 per cent; 
thosphorus 0.70 per cent; manganese 0.50 
As the 

amount of silicon 

with 0.135 

2.90 per 


sulphur increases we 


and man- 


per cent sul 


silicon and 


cent 


manganese 


Answer—The analysis of coke which 


you 0.10 per cent ash and 


give, namely 


0.03 per cent sulphur, unusual. iF 


low that 


certaimed 
time tron 


unt] iron 


trom. the 


hole f me 1 than 8&8 mi 
and 
| 


} : 
cd Is 


’ 
1OW, 


too 


the 


that 


+} ] . ‘ 
i cupola and al I you vet a 


the coke 
wait until a strong 
coke 
coke 

blue flame 
should 


the 


Hame with wood, put on half 


Phe 1 


aby ve 


you intend to us¢ 


blue flame 
add the 


Again 


comes the and 


remainder of vour bed. 


wait ior a be- 


fore charging. The not be 


put on until two hours after fire has 


been started. The blast pressure 


be maintained 


should 
and 12 


between 10 


ounces 


You should not 


200 


attempt 
first ndividual 
uld be 
ladles, 


recharged 


pounds of 


piston-ring castings, but it sh 


ipplied to heating the hand then 


into pigs to he 


the 


poured 


cupola next day The firs 


must necessarily be a little cool than 


that which comes later because the 


iron 
receives surplus heat above that required 
coke bed 
Naturally the 


reach the highest 


| 


to melt it from the incandescent 


through which it flows. 


ct ke 


perature 


bed does not 
the 
heated until after 

first 


tem- 


nor 1s bottom of the cupola 


first iron is melted, 
not reach 
that 


the 


and so. the iron does 


as high a temperature as which 


1s melted later. This 1s reason 
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why the first 200 or 300 pounds ot 


should not be used for individual 


rings. 


Should Mix by Analysis 
We 


ting a deep chill in car wheels. 


trouble get 
We have 


general run of stee 


Question are having 


1 


scrap Cat whee Ss a 


iron, and 


Will you 


these 


scrap and a good grade of pig 
melt 600 pounds to a 
kindly 
materials 


chill? 


Answe? It Is 


charge 


give us the proportions of 


+ 
vet 


we should use to 
practically mmp ssible t 
without know 
Most 


5 to 10 pe 


lay down a definite charge 


ing the composition of the pig iron. 


iron foundries use from 


1 


el scrap with 20 to 40 pe 


cent 


and the remainder 


ron 


lower percent: 


wheel foundries made of tl 
resulting 
s method the whicl 
chill kept iT 
This will | 


ding 


pig iron used and al f the 


By thi silicon 


product. 


largely controls the 
correct 
0.4 to 0.7 


size of the 


perce ntage 


per 


Wheel and the de 


yf ] , 
ce depet 


chill dsired. 


Core Binders 


in you reter u to 


Flat 


CJ/uestioi 


special articles or give us 


tion as to the most economical 
binder to 


[uswe? 


ing the 


ust 


So man variables contr 


kind of core bind 


compound or 


to be used enter into each case that litt 


has been 
subject. All 


n the 


written specifically upon t 


the different compounds an 


binders « market have their place, 


depending 
and the size of the 


grade of sand us¢ 

We believe the 
do is to try ou 
work a! 


which gives you the best s 


upon the 


core. 


only thing for you to 


the different compounds in your 
use the 


one 


istactiol rom your own experience 


Of course, in a general way, it ¢ 


be said that oil binders are preferal 


for light cores, while for the heavier cor 
the dry compounds and pitch binders 


the che apest. 


Two Pickling Solutions 
We like to 
pickling for 
off. We 
that 


Ouestion would have a 


for 
the 


iron c 


formula iron castings 
to take 


this on 


scale want to 


istings we use 


patterns. 


Answe A good solution car 


pickling 
be made using a mixture of 


drofluoric acid to 10 parts water, or by 


one part hy 


hydrochloric acid with 


The 


mixing one part 


five parts water one dissolves 


sand and the other the iron 














rived from the presence and com- 
: 
mmmon property is plasticity. 


ond in proportion to the amount present, 


It is the physical condition of 


is been helpful in molding sand investi- 


absorption ability of clay 


from the scientific 








on Life and Refractoriness 


BY HENRY B. HANLEY 














Additional Light 
HYSICAL and chemical testing 
of molding sands with a view to 

adopting standards that can be ap- 
plied commercially, is a subject that 
has received a considerable amount 
of attention among foundrymen in 
recent years. Due principally to the 
cfhorts of few individual investiga- 
tors man facts have been brought 
out that previously were not known 
or understood The composition of 
the bondi substance is related 
directly ¢ he life of the sand and 
consequently is reflected m the num 

her of castngs produced im com- 
parison to the weight of new sand 
onsumed. In the accompanying pape? 
thr mthor presents thr results of 
various tests nducted with sand 
from ter iifferecnt states with 
/ rene h sa i an ! zenth / " lish 
Thames wer sand 

sands. When the results of tests of 


certain deposits are 
of other 


compared with those 


} 


deposits, knowledge can be 


which 


gained explains in some measure 
the peculiar differences in the = prac 
tical working of the sands. 

The propertics of the bonding  sub- 


stance are dependent, first, on the physical 


condition of the matter that makes up 


and, second, 
The physical 


affect the 


the co-called clay substances 


on the chemistry of same 


qualities which so seriously 


bonding or cohesiveness are attributed 


to the presence of colloids in the bond 
Strong bond molding sands generally 
have high colloid content and weak 
bond molding sands low colloid con- 
tent. No sands in the United States 
which so far have been tested, show 


as high colloid content as the French 


the English 


molding sand or Thames 
river sand 

The chemical composition of _ the 
bonding substance is similar to that of 
many impure clays carrying high iron 


content, sometimes referred to as fer 


rugimous bond, as well as many other 


impurities, alkaline earths, calcium, mag- 


nesium, sodium and potassium.  Increas- 


ing amounts of the easily fusible con 


stituents seriously affect the refractory 


745 








Composition of Molding Sand 


Typical Analyses of Molding Sands from Many Sources Are Presented and Con- 
clusions Are Drawn to Show the Effect of Bonding Elements 


ualities and the early ncip 
has been observed first the bond 

Until recently no direct determina s 
of the bonding or cohesiven prop 

% molding sands had _ been  pertected 
but various methods were isc) whi 
indirectly indicated the relative amount 
of bond in the sand, and these method 
were fairly = satistactory 

The composition of th nding su 
stance in synthetic sands easily car 
found by direct reference T the chem 
cal analvses of the va lay ed 
the mixture 

Phe iY nd ol natura 1 id p a 
shows a wide variety t chemical con 
positions and it can lx een irom 
study of the analyses that at least one 
pomt can be cleared up which heret 
tore has been somewhat misunderstood 
by toundrvmen \ v lanes at the tables 
ot analyses of bond om different te 
ritories will show that in some casi 
oxide Is found 1! i lar vet percentage 
than aluminum oxide in the clay su 
stance The iron oxide usually exists 
as a hydrated oxick t iron; the alu 
minum oxide also exists un = hydrated 
form as hydrated aluminum licate 
ther words, the bond of such sands 
not hydrated aluminum silicate (cla 
alone but is a mixture tt hydrated 
iron oxide and hydrated aluminum sx 
cate In such a combination we obtai 


the properties of both substances 


serve the purpose of bonding the sand 


grains One sand with aluminum sili 


cate predominating will act different! 
where hv lrated ron oN 


from another 


predominates 


Hydrated aluminum silicate 


appa 
have better heat resisting jualities tha 
hydrated iron oxide the latter alwa 
will show better heat resisting qual 
ties than any bonding substance of 
organic composition, such as humus 
vegetabl« bond, ete (Occasionally i sand 
is discovered close t¢ 1 toundry whicl 
ordinarily obtains its sand supply fr 

i deposit 500 miles iwa\ Uhe sand 1 
fair in bond, has good grain and 
tried out as a molding and it ft 
bond burns out wit! e casting 

ing the use of this sand not economics 
Vegetable or organic bond imparts ¢ 
hesiveness to the sand when it is tem 
pered with water and the destructioy i 
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New York 
per cent 
Loss on ignition 9.48 
Silica (SiQ¢2) , 43.33 
I (FesOQs)..... 10.11 
oxide (AleQOs) 
xide (CaQ) . 
Magnesium oxide (MgO) 
Sodium oxide (Nag0) 
Potassium oxide (KReQ) 


ron oxide 
Aluminum 
Calcium 





TABLE I 


New Jersey Illinois 
per cent I per cent 
13.35 a 10.84 
48.42 

14.23 

20.6; 


0.67 


Chemical Analyses of Molding Sands 


Albany District 


Pennsylvania 
per cent 
13.52 
43.90 
16.27 


0 


+48 
1.40 
0.08 


us 





low temperatures occurs 


this bond at 


vhen the metal is poured. 


1 
An interesting example of the result 


sand con- 


shown 


ot heat treatment of molding 


taining bond of organic origin, 1s 


n the following 
test, 250 


feel 


lemperature employed for 


degrees Cent time, 1 hour; 


ind 


treatment, good; 


bad ; 


het re 
treatment, 
heat tt 


inch 


and after hea 


e strength before 
unces per square 
trength after heat treatment 
per square inch 

will be 1 


the composition of the bonding 


ted trom the torego 


in molding sands plays an 
successful use of 


the 


portant part in the 


ind. It is directly related to 


of the sand and consequently to 


number of castings produced per ton 
new sand consumed. 

bonding 
Clay 


tem- 


Hydration and dehydration of 


ubstance is of great importance. 


dehydrates gradually with rising 


perature. Hydrated iron oxide dehydrates 


quicker than clay and at much lower 


temperatures. Organic bond will be de- 


troyed at low temperatures and show 


no properties of hydrating again in con- 


tact with water. 


When a sand is used for a time in the 

bond: 
the de 
the 


Bemmelen studied 


foundry it loses some of its 


attributed in 


colloidal 
bonding substance. 


Van 
+} 


he constituents of the 


this 1s part to 


hydration of matter in 
clay substance in 
He that 
the hydration and dehydration may be re- 


ie colloid condition states 
a certain point. 


the 


peated indefinitely up to 


Unless we begin to destroy struc 


ture colloidal gels 
harm it. 
The 


again 


question of the bonding substance 


taking up water after partial 


dehydration has been quite thoroughly in- 


vestigated and this point is taken advan 


tage na practical Way by temper- 


sands and storing them for 


d of time previous to using. 


| he 


bonding ubstanc¢ 


molding sand would have 


clayey in nature 


the sand 


. i 
cent s1iica 


base of runs as high as 90 
content, this can be 
the 


large amount of fluxes associated with 


per 


seriously affected by presence of a 


substance. In a study of the 


qualities of sands it was 


noted that the incipient fusion of th 


material was first in evidence in the finest 


articles of the mixture and even at 


I 
low temperature the fusion would slowly 


spread until it enveloped the more ré 





, 


rees Lent 


595 deg 
400 degrees Cent 


540 degrees Cent 


570 degrees Cent 





TABLE III 
Melting Point Determinations on Grain and 
Bonding Substance of Various Sands 


"tat } 


supose quel 








highly colloidal, difficult to dehydrate 


and, therefore, capable of repeated use 


with consequent maximum longevity. The 
the 


substance in na 


analyses quoted indicate absence of 


such an ideal bonding 


molding sands and, therefore, we 


different 


from the 


tural 
find 


with 


quite working properties 


sands localities mentioned. 


Chemical and Physical Properties 
The 
ing 
the 


a direct be 


chemical the bond- 


sands 


proj] erties of 


substance of molding are of 


utmost importance, since they have 


aring on the 
the 


refractory quali- 


ties of sand. Even though the 





Loss on ignitior 
Silica (S1O,) 
Iron oxide (FesO 
Aluminum oxide 
Calcium oxide (CaO) : 
Magnesium oxide (MgQO) 
Sodium oxide (NaeO) 
Potassium oxide (K,O 

No. 1 A fairly plastic, 

No 2 \ Pennsylvatr 
it 2850 de grees Faht 

No. 3 An 
elractoriness 


No. 4 A ball clay from 


( A lot de) 


] 1 ] 


extensivel usea 


Miss 


Tennessee, 





TABLE II 


Plastic Clays Used in Bonding Steel 


with 


Sands 
No. 2 No. 3 N 
per cent per nt 


4° 


N 


39 Tr 
64 
New 


sandy 


Jer sey 
and 


riness. 








sistant silica and thereby bonded the mas 
together, 

From the sands examined it seems that 
the the fluxing im 
purities which tend to lower the melting 
point of 


major portion of 


the substance is 
the 
grain is 


bonding 

confined in bond. Ir 
the 
the 


quantities of 


most cases 


other words, if examined 


separately from bonding substance 


fluxing im 
purities will be noticed in the majorits 
[ On the the 


sand _ wil! 


= 
small 


only 


of sands. other hand, clay 


substance 


separated from the 


show considerable quantities of fluxes 
as 1s obvious in the table quoted, whic! 
the 
tory qualities observed in the working 
properties of Should 


percentag 


easily account for different refra 


many sands 


molding sand carry a large 


substance high in fluxes, 


difficult to 


ful results from its 


of bonding 


would be anticipate success 


use, since at Ut 


moment of casting a heavy section 


iron. the would melt 
cement the 


fluxing material 


grains, closu 


consequently 


up the pores of the sand and maki 


it impe rmeable. Several sand 


bond 


investigated and thoroughly tried out 


molding 


with of this character have bee 


practical foundry work and it was not 


that clean castings could only be 
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hen the surface of the mold was thor- 
ighly protected by a heat insulating ma- 
rial like lead. Without the use 
this material the sand grains would 
ck badly to the surface of the cast- 
es and require a considerable amount 
prohibi- 


silver 


cleaning, which was entirely 
in cost. 
Molding 


with 


sands having bonding  sub- 


ince low refractory qualities are 


7 


to be desired 
tandpoint and it is a fact that in this 


from an _ economical 


forced to 


intry steel foundrymen are 

pare their own sands, because in this 
they can maintain standard condi- 

ns with their ingredients; namely, silica 

nd and refractory clay. When these 

redients are properly balanced and 


rrect proportions of same employed, 


astings are produced. 


Lean and Fat Clays 


he physical properties of the bond- 


substance are similar to the physical 


perties of many impure clays, show- 
the characteristics of lean and fat 


$s in proportion to the relative amount 
colloids 
ther the 


hydrated 


ed iron 


matters not 
large 
silicate or 


contained It 


bond carries a amount 


aluminum hy- 


oxide If the constituents 


st in colloidal condition good plasticity 


be found; should they run low in 
lloid content the bond will appear 
lean. Other properties like high and 


vy shrinkage are observed to be similar 


the color of the clay substance will 


ry in proportion to the amount of fer- 


nous bond, 
o determine the leanness 
of the 


measure 


fatness or 


he clay substance use is made 


adsorption test, which is a 
bonding 


rel- 


the colloid content of the 
The 
itive and it is in no 
lated to the bond. In earlier literature 


often 


ibstance. measurement is only 


way directly 


test was misunderstood and 


ireguently was referred to as a_ bond 


THE FOUNDRY 


747 














TABLE IV 
_s Adsorption per 100 gr ams 
Molding sand from Grade clay substance 
"Serre -very fine 2,480 milligrams crystal violet 
New York.............-medium 160 milligrs ams crystal viole 
aoe OS eee coarse 1.890 milligrams crystal violet 
See awetces covcccce CORT 4,000 milligrams crystal violet 
Dt -btaten sa biemeee well fine 3.760 milligrams crystal violet 
Peanayivania ne cooescme 2,285 milligrams crystal viol 
New Jersey : o oes COBTRE 3,050 milligrams crystal violet 
New Jersey.....cccceses medium 8.120 milligrams crystal violet 
Wisconsin aes ~~. fine 3.330 milligrams crystal violet 
WHIGGREER cccccsccceses oarse 2,940 milligrams crystal violet 
SS ae ee ae medium 4,010 milligrams crystal violet 
DE: ccccndeekhaseawe fine 3.770 milligrams crystal violet 
Michigan medium 2,970 milligrams crystal violet 
Michigan .. é whew eee 3.840 milligrams crystal violet 
Massachusetts . TT 840 milligrams crystal violet 
Connecticut .....-cceces ediu 800 milligrams crystal violet 
English Thames river. .fin 10,670 milligrams crystal violet 
French sand cies fine 14,900 milligrams crystal viol 
test. High colloid content usually goes rity in longevity over other sands which 
hand in hand with strong bonded mold- might be expected from brief examina 
ing sands, but a direct determination tion to be their equal. A definite judg- 
of the bonding or cohesiveness of a sand ment of the working qualities of a mold- 
is one test and a measure of the colloid ing sand therefore calls for careful 
content is another. When high adsorp- consideration and study of the constit- 


tion figures are obtained in the dye ad- 
sorption test they indicate that the unit 
of clay substance present in the’ bond- 


ing substance is more fully developed 


loidal 


low dye 


toward ci condition than in the 


case where a adsorption figure 


is recorded. The lower figure indicates 


lean characteristics and 


stands for 


clay substance of 


the higher figure obviously 


clay substance of fat or plastic proper- 


ties. 
Absorption Figures 


The physical properties of the bonding 
miscellaneous sands cover- 
ing a wide territory in the United States 
Fig. IV. 


The physical properties of the 


substances in 


is shown in 
bonding 
absorption, amount of 


substance, water 


colloids, plasticity, longevity, impurities, 
to the successful 


Many 


superi- 


etc., are related closely 


working of a molding sand. 


well known sands show a great 


Discusses British Iron 


issue 
Brit- 
cast 
which 


the Editor: In 
ere is an editorial on the new 
for 


your July 1 


specifications 
letter 


sh tentative 
A perusal of the 
mpanied the copy of the speci- 
tion you received would have given 
answer to some of the points 
raise. 
remember that 
bar have 
100 years. 
me results obtained in 
Fairbairn of over 250 


well to 
l-inch 


here for 


would be 
ts on the 
een in 


square 
use over 
[ have before 
1823 by Sir W. 
made on 51 different British pig 
Tons), and that considerable data has 


ce llected 


with the present size bars. 


When the committee of the Institu- 
tion of British Foundrymen decided to 
only three sizes of 


them 


not 
make 
instead of the present square 
or oblong section, it was felt that the 
minimum loads fixed should bear some 


forward 
but to 


put 
bars, circular in 


section, 


relation to the loads specified on the 
l-inch or 2xl-inch section bars 
now in use. This 
engineer knows, with- 
that 1950 pounds and 
pounds on the new _ 1.2-inch 
equivalent to 34 


square, 


has been done and 
inspecting 


calculation, 


the 
out 
1715 
meter 
(3808 
pounds) on 


dia- 
cwts 
(3360 


bar, 


bar is 
and 30 cwts 


2x1x36-inch 


pounds) 


the old 


uents contained in the bonding substance 


In determining the bonding properties 


sand use will be made now 
test for 
ided by the 


molding 


of molding 


of the tentative standard bond- 


ing or cohesiveness recommer 


joint committee on sand _ re- 


search of the American Foundrymen’s 


association Research 


and National coun 
cil. This test originally was developed 
by R. J. Doty vice president and works 
manager of the Sivyer Steel Castings 
Co., Milwaukee, and presented to the 
American Foundrymen’s association con 
vention in 1922. During the past year 


the test has been investigated thoroughly 
by the 
of the 
well as 


subcommittee’ on standard tests 
joint 


other 


molding sand research, as 


workers, and has prove 


Satisfactory and reliable in its applica 


tion to a wide variety of sands. \ 


description of the details of the bondine 
test was published i 


July l, on 


or cohesiveness 
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pecifications 


or 25% ecwts (2856 pounds) and 22 
cwts (2700 pounds) on the 
Square at 


old l-inch 
Just as 
a visit here convert our shill 
ings and pence into dollars and cents 
the 


12-inch centers. 


you, on 
to grasp value of 


anything you 


wish to buy, so is a mental conversio: 
readily 
It is 


letter “A 


possible. 
stated in the circula: 


forward 


clearly 


movement to improv 


the quality may come later.” 
Now to deal with the specific points 
you raise. I have given the reason the 


committee had for fixing the tentatizc. 
How do these compare with th« 


American 


loads. 


present specifications? Rx 





1.25 


12-inch 


the equivalent of their 


diameter bar tested at 


the comparison for medium 
as follows 
ransvers¢ 
vunds 
strength 


4.640 


160 


figures before 


that the 


these and 


With 


keeping in 


you, 
mind American 


association issued their 


May 1904, 


made no advance, 


Foundrymen’s 


specification in and atter 


20 vears have 
equal to tests “That 
make it 


th poorest foundryman to 


are not 


lowered to 


possible tor 
make 
suit them,” is it not about 
u toed the 
You mention 
the Malleable 


them r it 1 is 


line on your. side 
made 


\We honor 


it not a tact hat 


the advance 


association 


has been 


This 


much the improvement 


rrect has 


duc to ct 


to do with er iron. You also 


the 28,000 pounds called tor in 


issued specification tor 


This is onlv a tentative 


ification and was issued principally 


is a justification for higher price 


harged for semisteel castings lo 


quote the specification, “As obtained 


by additions of steel to cupola mixtures 


does not refer to ordinary gray 

ast iron 

Che 
ification is the 


the thickness of the 


surprising thin about this 


that no matter 
casting 
same transverse 


or 3 inches, the 


asked lor 1.25-incl bat 


12-inch Now 


know if no 


tested at trom 


ng experience | metal 


«o «6susceptible to change as a ecom- 


parative low silicon  semiusteel such 
used for a casting 4 
A 1.25-inch bar 


white 
that 


as would be 


thick would 


1¢ he Ss 
und these 


the 


early always lb< 
funda- 


between the 


conditions. It is here 


mental difference occurs 


British and American specifications 
We may take 
the experiments ot 


that 


Irom 


and 


granted 
Cook 


wreatest strengt 


it tor 


Turner, 
the h 


othe rs, 


s obtained when the combined car 


is around about 0.8 per cent. It 


granted that the variation 


combined carbon content of 


gs from the same ladle is due 


mass action 
mm thick and thin 
ustrate \  l-inch 


and 


and cooling effects 
To ill- 


Was 


castings 
square bar 


white contained 3 per com 


cent 
and 0.22 per cent 


Che 


trom the 


bined carbon, 


graphitic carbon runner, 2! 


} 


res in diameter 


casting 
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} 


to which hi ‘tal was run, was 
quite gray and contained 0.9 per cent 
carbon with 2.3 cen 


combined per 


graphitic carbon 

With 
us examine the 
Che 
12-inch 
For 
inches in thickness, a 


2900) pounds is 


I 


' 1 
lacts to guide —_ 2 


these 
American specifica- 


tion. 1.25-inch diameter bar tes 


ted at centers is used al 


the castings 
break 
require cl 


and 


11 
ALLOW ed 


through medium 

to 1% 
ing load of 
inch thick under 


For castings 


a drop of 400 pounds is Chis 


seems reasonable as ve 1.25-inch bar 
from an 
But 


may 


would be more open if cast 


iron suitable for thin castings. 


the drop down to 2500 pounds, 
interior 


thick 
breaking 


also be due to the use of an 


over 2 


iron. |For castings inches 
asks for a 
400 
and 


thickness. We 


drop here if the 


the specification 


load of 3300 pounds, or pounds 


more than when the bar casting 
about the 


look tor 


pounds is 


are ol samc 


should 
2900 


ings 1 inches 


committee has bars 


that bear some t the thick- 


ness of the ci represent, and 


ills for maximum average load on 


each s bi In this way some idea 


structure -of the 


It also fails 


that the LIs¢ of thre« sizes ot 


bars is more complicated than three 


ditferent loads on one size of bar. In 


fact, there ] less liability ot error, 


because foreman and inspector 


know the small diameter bars 


the thin castings, but no one cat 


go with 


say which bar of the same size goes 


with the thin casting if the bars are 


through carelessness 


mixed 


excuse this long 


but 1 1cW the 


! must ask ul ) 
coming 
that 


: 17 
well 


it " 
it > as 


difference should be 


and hought about betore 


know! 


that d 


Yours truly 
1. SHAW 


rot 
hot 


ul Vas 


iticizing the 


Tt Cl 


size ot test bars 


questiol international test 


is beme handlec abl by a com 


representing the leading iron 


+} 


er 
miittes 


foundrymen i rincipal iron 


pro 
the 


the 


ducing countries purpose of 


1 


editorial was to cal attention to 


low strengths require vy the new 


Britis! VIEW 
of Mr. F. G that 
, ; teat , 


‘a tensile test going a little beyond 


1 cast ron speci ¢ 1) 1 


Cook's 


statement 


31.360 mediocre. 


pounds” 1s quite 
higher 


inch, 


Should not a_e te ength 


1 
than 


pe r 


pounds per 


20,160 pounds square 
or even 


24,040 
] 


be required 


square inch 


when over 31,000 pounds 


September 


per square 1 ; may 
Great Britain without 
Mr. Shaw writes in 
i. & F w 

test 

tentative 
principally as a 
higher price charged 
To 


‘As obtained by 


castings. quote th 
additiotr 
cupola mixtures, and 
to ordinary 

Shaw evidently 

specifiations 

~taSSCS 


specifications co 


Iron castings which are required 


have a high strength, including th 


generally known as semi-st ‘astings 


Make Questionnaire of 
Corrosion Problems 
The 


ciety tor 


American S 
Materials 


nonferrous 


committee of the 


Testing investig 


ng corrosion of metals ai 


allovs recently sent out 200 


questi 


pro 


des 


naires to those interested in this 


' ; ' 
Indicated the 


should 


The replies 


this 


lem 


that committee attempt 


standardize the practic« 


resistance testing 


of a description of 


amounting to a specificati 


recommended. As a part ot 


corrosion resistan 


tion for 


a program of co-operative 


deemed advisable, not primari 


termine the 


lar metal, 


properties of any 
but to ascertain 
and precision oft 
The 


vestigations will be 


tulness 


methods metals used 


copp - lead, 


aluminum, zinc, and an alloy containi! 


29 per cent zinc, 70 per cent 


and 1 


he used are to he 


cop] 


per cent tin The solutions 
determined by 
chairman of the subcommittees 


Foundry Features Are 
Planned for Show 


Phe Association of tron and 
Electrical Engineers 

and iron and steel expo 
24 to at the 
Buffalo 


investme! 


> , : wile 
Broadway auditor! 


N Apparatus representing 

t of « 1 million d 
it 1s State 

\ completely « 

ducing finished 

special 


undrymen 


interest to 


the technical sessions ar 


Electrificati i 2a oundry Indus 
American Steel Fou 
Furt 


Phenomena, : ; wre, Hale 


Steel C 


Ke Ilv. 


Syracuse, 


Pittsburgh. is 
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The Vener ©, Smithy, Go, 


GENERAL OFFICE AND FACTORY 


21901 W. 110%F ST. 


CLEVELAND 


May 29th, 1923. 


THE FOUNDRY, 
The Penton Publishing Co., 
Cleveland, Ohio. 


Gentlemen: Attention: Mre Je De Pease. 





We owe a great debt of gratitude to your 


paper for giving us the chance to tell the 


foundry trade about the exceptional quality of 
Linoil. The fact that we started in THE FOUNDRY 
with a part page ad years ago once a month and 
now occupy a double page twice a month is proof 
of our high esteem for the efficiency of adver- 
tising in THE FOUNDRY and the standing which we 


know you have among the foundries of the world. 


Yours very truly, 


THE WERNER G. SMITH COMPANY 


Whe $k 


President. 















Foundry Costs Simplified-VII 


Steps Taken in Carrying Through an Order Are Outlined To Clarify the 
Details Given in Previous Articles—- A Summary of the Cost 
Procedure Shows How To Determine Profit or Loss 


BY ALFRED BARUCH 



























MAKE the procedure § dk The cost of metal per pound, afte: n this case only one dit 
scribed in the previous articles all deductions and allowances is fig card contains the following ‘ 
learer, and to show how sim ured at 2 cents, making the metal cost tion filled in by the foundry clerk 

this system is in application, a con $320 (2c x 16,000 pounds) This $320 Pattern number, tin ) 
example is given of the pro is added to the $302 cost of labor number, customer, boxes, pieces, kind 
ire followed in the case of a spe ind burden, which gives a total found ot metal, work tor casting, date re 
c orde rv cost of $622 To this is added 10 ceived, date returned sy i nstruc 
t is assumed that this is a jobbing per cent for administrative and selling _ tions He then turns the triplica 
ndry It is requested to bid on a expenses which makes 9684 This copy of the productio rch Ver 
alling ror 100 castings with cores, represents the entire cost lo it is the foreman, who as a ooks alt 
casting to weigh 160 pounds. The added 10 per cent tor protit, making the patterns himsel As this casting 
step is to make the estimate the final price for this job $720 or if requires cores, the coremaker is 
suming that the job is accepted, the bid is made on the pound basis, structed to make the ecessal nes 
next step is to make out the pro there are 16,000 pounds which divided Che time the coremak sp ol 
ion order and release it to the into $752 gives 4.7 cents per pound this order or job is recorded either 
idry clerk, who in turn makes Production Orde The above bid onthe Distribution of Time Sheet 
the pattern card and turns the ving been accepted, the superinten- an individual card showing the order 
ver to the toreman who does dent now proceeds to make out the number ol this 1oOnD the imber ol! 












TABLE I TABLE II 
| Labor Costs from Estimate Sheet Corrected Labor Costs 
Operat ! Burder ota Operations lab Burce 





































wrdet He writes this o1 cores made and the ipsa Cinnie Lhe 

ny 1s ! uutline form ot the der out on the regular form designed pattern is given to a noldet who 
to be taken ry the purpose showing makes necessary molds, and the time 
‘ rh estimate is mad it (Customer's name spent on this particular b ecorded 





similar manner 





selt I shows he customer's Date method pcinyg the Distribution of ne 


‘ hits vidress date the numbe (Order number sheets which charge « } hb with the 









ttern, the quantity ! castings Pattern number time spent upon it. 
them Dat 











é promised i f , Noutu if en 


‘ nuch . enteres Live } ding (duantits hipped that i sper al tlask nas to Tr pre 











contams a 


Descriptio! pared tor this ob Pheretore he 







XPCIs¢ \ ifwZ sil} 






b consists of 100 










1600 pounds Be- 


Molding logically. Each da 


} ‘ ica ‘ takes 1] inothe | . charge 
Sandblasting. ders vat ( or shipmet ( slip shows the accou t vhich this 
leaning that da mmpares them with the part ul xpense is t ve charged 
umn to the right of the sheet eight shee or shippine report o and it is filed in the office nder that 


number 





each operation he ! \s SOOT a the Reconciliation rf When the 


t } ] € | ’ sa? Ir ’ , +1 ' 1, ' 1 ’ 
ate shows tne ubor and burden oOunary CleTRK vets )p Mduction o tings tor this ob Nave een eaned 
sxremaking. molding, sandblastmneg der he makes out a separate patter: and 


weighed thev are entered on a 


sh 7 | + ‘rm - 
eaning as given 1M Table I card tor every pattern on th ordet veight sheet The defective castings 








Meanwhile 


again and then the 


for shipping 


cle rk 


determines 


who also dos < thre 


cost oO! ti 


the 


the 


orde T 


a}] l t 
S all sheets 


time 


tain this number and 
labor 


charges against each de 


pal 
orresponding 
made Phe 
in Table 
imate 
has been 


The 


o! 


Was 
allie d 


cost 


metal! 


ure per pound 


= ( 


s based on actua 
4 


foundry clerk’s copy 


office where 


cost pet cast! 


stimate book 


tuture 


Summarize Cost Procedure 


clements Ot cost 


and indirect expt 


) pure has¢ really 


production orde rs recelve d by 


,ase d on the sé 


gent buys iron, 


supplies In practice 


the foundryman gambles on the de 


. ] 1 
mands that are to in lace 


for and buys them 


holds 


hire d 


materials 
lhe 


rhe Is 


1 
these 


advanete Sallie ror the sup 


the need 


Thus the rst step 


tion ot cost records begin 


first expenditure of money \ 


request 


made for the purchase ot a 


When 


account 


given 


quantity ot iron this request 


an pened in the 


books tor tron Chis is 


now! 


; 


1 
trolmny 


account 
details o 
oundry has 

kinds 

1S possil 

ot metal 
ontained in 

} 


he Nast 


pur 


cost t tr 


the 


the 


distributio: 


by the found: 


t any ot 
the 
mMaimtamed 
oundry works 


it d eS only robb 


the 


vu 


ast 


number 


umulated under 


one 


the standard r: pay per 


enters 


orders, 


oal 


on him 


normally, 111¢ sing 12.6 


1923, 


THE FOUNDRY 


ror each class ot work wives 


each job 


work 


the direct labor charges for 


each class ot 


1or 


indirect expenses are found by 


pretending that each group of expenss 


represents some customer s order and 


labor and supplies used for it 


the 
li 


requisition ts 


harged through use of an ex 


order number sand is need 


the 


iden 


expense order numbe: 


ing sand in th ost 


ledge r 


ledger is maintained be cause 


convenient to go mto the 


required tor 


ral books 


cost purposes 
1 


, : 
Chere tore, a 


represented iF trie 
singic account 


al 


the s¢ 


expenditures 


brought gether least once 


month in report 

Monthly 
Chis 

departments 


the 


i 111 


xpenditures by 


dr\ 


re 7 
report 


them is 


Chis 


ot 


actual 
month compared 
standard cost 

whether o1 


acterminge 


the 


Made tf 


the 


1 
) 


plant oj 


end and purpose 
Connecticut's Foundry 


Industry Surveyed 
labor 


in 


\n 


production 


investigation of conditions, 
the 


Manufacturer's 


foundry 
Asso 
the 


and 


the 


wares 
industry by 


qiation of Connecticut portrays 


he 


vrowth of t Connecticut, 
1913 1923 


intervening 


industry in 


covering the period Irom to 


ovether vith the 


\\ orld war 


tigation 


effects of 


the results of this in 


ed 


st 


in a complete 
the 


ndustry of 


ot changes 


Con 
CXpc! enced 


and is inter 


because typical of the 


Ne 


average 
i ngland 
statistics sl 


mMptiol ot 


etal 
foundry) j ] 
round ncreased 
1913 to 1923 


19] to 


62.6 


per day 


t 1) 
rom the 
he d 


per cent, 


while 


rom 1920 rea the 
figure due 


ire produc tion <¢ har 


dustry at that 


the 


time 


umbe mployes i alu 


1m, brass 


bronze sho 
per 
ilthoug total reached 
oO! emploves 
2.17 
although the 


lhe 


working 


ps decreased 


1923, 


per cent { 
mncrceas¢ 
cent 


per 
number ot 
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mediately jumped at what he con-_ ployed to a considerable extent in many Apparently he noticed 
lered a beautiful opportunity of killing foundries that at present cater to steel paying any particular 
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Reduce Labor on Car Wheels 


Marked Savings in Time and Labor Are Effected by an Improved Method Devel 
oped in the Shops of a Western Mining Company for Making 
Chilled Wheels for Mine Cars 
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of the mold. A small amount of paste 
was put on each piece of paper. The 
cope was then carefully let down in 
place. The trouble was at once apparent 
as the shifting of the pieces of pape: 
proved conclusively that the flask »ins 
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were corrected the job was run ith 
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Better Conditions Attract 
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Trade Outlook in the Foundry Industry 














ESPITE the condition of chaos which governs production was 79,528 tons, and the total lers 
abroad, the anthracite coal strike which is m booked was 187,345 tons Lhe total of the 
progress and the summer lull from which the placed during June and July is 290 per c 
ndustry is emerging, prospects in the foundry industry output at the July rate of producti 
ire bright Those dominating factors which make a continued activity in pipe shops for seve t 
for castings orders are favorable to a high degree. Radiator, stove and furnace plants ar 
Railway traffic is heavy \utomobile manufacture and ev were during the early summer m . 
sales alike continue at a high rate Building construc peration is expected as a result of increased intere ! 
m has taken a new lease of life Retail sales at wilding construction 
ve and are steadily increasing rhe agricultura \ugust registere 
thook is much less drab than it has been painted n the production of pig 1 ir 
While operations, in the main, s Iron Output ing to the Iron Trane R 
sight improvement during early Se] Declines total output 3.442.614 ! 
Forward tember. orders for castings, with few th shows a Ss 242 { 
Orders Light exceptions, are not placed far in ad viel ( ired \ 
ance of immediate requirements A of 3.084.677 tons. Or daily average e \ 
case in point is a large malleable 9 gust output is 111.052 tons per day and tha 
Foundry \t the start of September this company had — previous mont! is 118.800 per : 
sufficient business on its books to run 60 days at the lecline of 7ZSCS tons ane e total is the est 
present rate of production Hlowever, if labor were February when the rate was 106.952 to ner 
ailable nd full plant capacity could be engaged 1 output of merchant iron in .\ugust wa 
s san vld complete its list of orders wit! ms. Compared with the 900,046 tor he pre 
few days over voritl s show 
me month Mal : tf YAS 
eable foundries Prices of Raw Material for Foundry Use tons in the met 
veneral, ar CORRECTED TO SEPT hant grades. Au 
vorking at shigl I Iron Scrap vust sh en 
etter than 3 t \ $24 H g ste Valle ro : 
‘ Southern. B ing Hea g stec P 
cent ol “al \ Foundry. Chicag Hea c g steel, ‘ f ere 
pacity. Autom 22 eS as No.l cast, Chicago, eat the | 
a , c * ot at Philadein} é‘ — ORR oe 
ne requiremet ts Bas Valles - ~ yf : ) é 
which represent \l le ( . N cas fuffal aa npare 
the largest single M Buffa Foes -seleacaiee oe ~ h 29,048 to 
unlet tor ma Coke Railroad malleable, | “ er dav f ly 
ge , : $6.0 \gricultur ma ( rt 
cables nn pom} W ise ntvy foundry. coke oO Malleable Buffa tnd ’ ny \ ke 
f tonnage cor cline 3000 tor 
tinue with a pros nes | he 
ect of a fair fall business Railway castings are nvmber of furnaces reported in blast on Aug. 31 wa 
ought, but not in the amounts noted in previous 273, the smallest total registered since Januar we 
onths. In July, according to the department of com merchant furnaces were blown in and 12 were blow 
meree, 58.9 per cent of the total malleable foundry out, leaving a total of 87 operating on melting grades 
pacity reporting was engaged. The total capacity giv Foundries are buying iron more freely, but still hesi 


t of 
foundries in operation 
The shipments of « 
as 60.102 tons and the 


orders 


en for 103 shops, representing probably 75 per cen 
he total number of malleable 
stated as 98,241 tons 
e month are reported 


«ked as 41,723 


astings fi 1 


ordet s 


tons, indicating that the have 


ctically equalled the production the present rat 
tle more than 55 per cent operations 
lobbing grav iron shops are tive 
, ind the volume i mall orders 
Jobbing ighly satisfactory. Hea foundries 
Active ticularly those serving th 
e tool indust1 re not so tort 
nd oll foundries depends 
e state the steel lustry e experiencing 
light falling orders Cast-iron pipe ordet 
light, but here again the volume of business at 
promises continued high production until require 
ents agam mou \ccording to a new report issu 
y the department of commerce, the total tonnage of 


bell and spigot pressure pipe produced in 


st iron, 


2? shops during June was 81,208 tons which wit! 
o e iT €) > > 

ipments from stock gave a total of 88318 tons de 

] - ~ hea 1, 

ered. At the same time the orders during the month 

led for 203,637 tons. In the same manner, the Jul) 


76) 


three 
period in advance as formerly was the practice 
ll tor the 
some manufacturers are placing contract 


tate to place orders covering a or Sis 
mobile sales are holding up exceptionally we 
and 


season, 


I Pan) 
tor castings extending into 1924 Truck a tractor 
ales are better than during the summer mont! R 
av buying ts slack. with few orders for mn 
locomotives, but railway foundries are active 
ur castings are in demand The week of Aug. 2 
1 rk i new hig! total of 1,069,932 « \l loade 
Plumbers brass good undris 
: operating on a schedule 
Nonferrous isfactory, and although orders are 
Shops Busy extensive the volume of busines 
. prospect Is Increasing \ nierrou 
prices, according to the Da feta 
l rad t Sept 7. follow ( asting coppel 13.62 
13.73« electrolytic 13 7% straits ti $2? OO 


copper;r, 
5 aluminum. No. 12 allo 


Zin i< . I {) 


WnOnY, 4 Uc 
220 rt 


lead, 7.00 ant 


pen market, 21.50¢ to 


E. St. Louis. The average prices for August follo 
N \ k O . 
isting Electr in \ 
anes Camm P Seen *6 © ertde i 











Comings and Goings of Foundrymen 








HARLES 1 


ot the 


HOYT, 


America 


secretal 

foundrymen’s 
sailed trom New 
W ASHING- 


representa 


issociation 


York on the (GJEORG! 


Sept to join” the 
tl Americal 
arrived in) England 
Aug. 25 Mr. Hoyt 
will accompany it 


remainder of the 


Foundrymen’s 
the 


jomed 


on 


the and dur 


party 


ima thre Kk uropean 


Toul 


Nelson Litte ol 


the 


assistant 


examiner 


the metal founding classification in 


| S. patent office, has resigned to e! 


i 


in the practice of law 


Murray 
Navl 


patent 
many year i 

ondon, 

lepartment 

M. Wyss 


Dunham Co., 


formerly superintendent 


Berea. ©., has beet 


foundry superintendent 


vorks 


thy 


held 


Ohio Foundry ¢ 


Spt 


() 


returned recentl 


the | 


company 


irom a 


tour ol nited States « business 


for his 
Booth 


the 


Newlu | 


elected 


Steel 


has beet 
Deemet 
Castle Del 
Charl I 


casurel 


president ot 
Ni cas 


ast 


mg Co Other of- 


ficers chosen vere Jenkins 


vice president incl tt and (George 


BR. Harvey secretar) 


Finkle, 


treasuret 


Horace lor 


seven 


the 


“ars 


ecretarv and ol Portland 


Co., Ine Portland. Conn., has resiened 


‘ 


Detroit representative of the 


w & R Tewites Ca. o 
Prennuer Mite 


oO becon 


subsidiar 


Middle tow! 


Gardnet ormerly  witl 


its Lynn, 
Is TGV ] thre 
Mass Mi 
roundry 
the | 
Mass 


Seigtried 1 1 president of 


Statford 
Gardner 
business 

CNC tor ik 


Foundry, Ine Salem 


‘ (;sermat 


dort. | 


charwe nN 


WV 


“SOCl 


ition 


ldusse po 


pa 


nel Vveats 


-overnment Dr. W. D 
the 


al 


society, re 


Bancroft, 


sO a past president 
the 


the 


ol 


ceived degree of doctor of science 


from University of 


England, during his recent trip abroad. 


Peter Cracium was transferred, 
the 


Foundries 


Sept 


the American Steel 


QO.. 


from plant ot 
Alliance, 


that 


to the 
has 
pay roll 
Medlat 


com 


office of company, where he 


the 
‘ar 


tt the 


ssumed duties of general 


auditor succeeds | P 


vho has ‘ employ ol the 


pally Russell E Reese has been 


placed 1! the positior vacated by Mi 


racium 


W. EF 


intendent 


recently made super 
Works, 


with 


City, 


Knox Stove 


connected 
Works, 


eight vears 


INTOXS lle 
| 


Was 


chor Lenoir 


for During five 


f this time he was assistant su- 


the 
has been superin- 


perintendent foundries and for 


ol 


vast three 


ars 


tendent foundries for the Leno 


works 
|. Bailey, tormerly vice 


Machine 


h is been 


pres! 
Too! 


selected to 


the Consolidated 
f America, 
presidency of that concern, vacated 
Waldo H. Marshall, Aug. 
33 years in the 
tion of Hillis & Jones, Wilming 

He st compan\ 


the death of 
Mr 


Bailey spent 


arted with that 


an office and rose to the presidency 


which position he occupied at the = time 


1f the absorption of that company by 
Consolidated 


corporation The headquatr 


ters of the corporation were moved t 


Rochester effective Sept ] 


Makes Numerous Changes 


in Personnel 
\ number of wes 


made im tl 


have beet 


Mackintosh- 


reh besides 


personnel of the 


Hemphill Pittsbu 


lection I ] 


the 


Ramse Speer to be presi 


lent as announced in_ the 


Tut OUNDRY EF 


cnarye 


Sept issu 
Fawell, vice 


president sales and engi 


ecrimey remains 


Bode 


sant 


position ; 
chief engineer 


cnarec 


president 

Baun secretary 
duti ol as 
® \icFee 


department, has 


Cambridge, 


Chicago 


of miscellaneous 


Paul 


iormetr 


Manager 
Cc. i 


their 


equipment, and 
~ U e 
comptroller Remaining in 


we TT A. La 


Samuel 


positions 
max, Manager roll 


McMillan: general 


s 


sales ; 
superintendent of tl 


and F. K 


« 
Pittsburgh Acker 


} 


purel 


plant 


lasing 


igent 


Discuss Brass Furnaces 
\t the fall 


kK lectrochemical 


America! 
Oh 


meeting ( the 


Society Dayton, 


Sept. 27, 28 and 29, a round table dis 


cussion ot br foundry 


*onducte 1 dy H \\ (51 


chemist « the 


ass 


mureau 


mportance of melting 


terrous toundries 1s 


was decided to devote session = te 


The 


phases of the 


at this 
applicability ot 


particula subject t 


discussed be 


types 1 


meeting will 
different 


furnaces to different jobs, two or three 


shift operation of induct 


work, con 


parison of large and small electric fur 


lurnaces 


lurnaces in jobbing foundry 


and troubles in gt 


naces retractorics 


cTa 


Although melting nonferrous meta 


of the oldest 


1s one 


human _ industries 


ancient literature reveals a_ striking ré 


hetweer the 


those 


semblance methods 


user 


long ago and used in compara 


tively recent times Important change 


have the 


and 
ce or but 1; 1, : 
SS ’ t ‘ ( ange 


been made handling and 


manufacture r bronze 


brass its Sun 


Wa made 


the melting nonferrous 


metals unt 


the advent 


electric furnace rt 


growth in we 1 of furnace 
Fou 

lurnaces were 

500 


electric 


has been comparatively rapid 
years ago electric 
use, but 


Dr 


almost are service 


Savs that in melting 


losses hermal efficiency heat contr 


handling of fuel, quality of metal 


nm preserving sate working conditior 


electri rurnace < n ot advantag 


Safety Council Convenes 
Che twelfth ar 

satet 

1923, at 


\ teature 


council 


Hotel 


Statle Fr. 
will he 


dramatization moven 


This play Vi special! vrit I 


occasiot 


ind will t produced 


evening 


congress at the 


Other ntertainm 


Th 


speeches ane ussions 


announced subjects 


1 
mM 
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September 15, 


Handling Material in a Foundry, by 


B I Faunce Bethlehem Steel Co., 
Johnstown, Pa Safety on the Plant 
Railway, by C. F. Dullenkopf, Bethle 
hem Steel Co., Bethlehem, Pa.; and 
Fire Protection in Steel Mills and Found 
ies, by J. M. Woltz, Youngstown Sheet 


The 
scheduled Tor 
third for 


& Tube Co Youngstown, O 


Ts two addresses are 


the morning of Oct. 3 and the 


Oct. 4 A playlet by the workers of 
the Edgar Thomson Works of the Car- 
1egie Steel Co., Braddock, Pa., depict 
ing a scene in a foundry will be 
presented in the afternoon, Oct. 3 


Announces New Officers 

lhe Co., New 
Castle, Newlin T 
Jenkins vice 


Steel Casting 


Delaware 


Deemer 
has elected 
Booth president, Charles F 
and 
For the board 
directors Newline T. Booth, New 
Charles F. Jenkins, 
Harvey, Ches 
New Castle, 
Philadelphia, J 
Del., 
Del., 


president and treasuret George B 


Harvey secretary new 


Castle. Delaware 
PI itladelphia, George B. 
ter, Ta. 


Del., David S. ¢ 


Selden S. Deemer 
ann 
Earnest Smith, Wilmington, and 


| Booth New Castle, were 








Incorporate Company to 
Make Blowers 


the Connecticut Blower Corp., Hart- 


rd, Conn., has been incorporated undet 


the laws of Delaware with capital o1 
$250,000 with M. | Keeney, president, 
( H. Keeney, treasurer, and C E 
Necney secretary he company has 


taken over the International Blower Co. 


ind the Hartford Sheet Metal Works 

The products to be manufactured in 
lude blowers and exhaust fans, blower 
stems of all kinds, dust collecting. ex 
aust and ventilating svstems 


Foundry Official Dead 


Charles M 


Miller, 69, treasurer ot 


the Superior Foundry Co., Cleveland 
died Aug. 2 at his home in that city, 
fter a lingering illness of tour months 

Mi Milk organized the firm whet 
e first came to Cleveland trom Mans 
eld, O., thirty vears ago He was a 


Philadelphia 


Philadelphia, and a 


raduate of the College 


Pharmacy, mem 


ort the Excelsior ind Oakwood clubs 
Before coming to Cleveland he had 
Ce! practicme pharmacy it Manstield 
he toundr vhicl rhe originally or 
i ed is t prese Sup { Found 
L< ind ms ¢ tc oO he irvest iobbing 
iv rol ad ‘ late toundries in 
l tec States 
He is \ ( < do Si 
\ ] A esrce ‘ the 
a cot ma ( cht \irs 
} ~ 
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; th »ossit . > . s to be derived tron 
Joana A, Decett Dige St cl Seosten w be orives bom 
pa : the use of OxXygenated alr iron an 
James A. Beckett, Troy, N. Y., assistant ~ ; — 
- : 4 steel metallurgical processes and it 
consulting engineer for the Americar uh 
erage 2 ; cludes detailed heat calculations. Th 






Malleable Castings association, and acting 





author advances as probable thre tol 










field representative for that organiza ' 
we lowing benefits to be derived from the 

tion, died Wednesday Aug. 22 Mr 
: < use ol oxvgenated air 11 the blast fur 

Seckett Was orn in the north of Ire 
ee nace Decreased cost of productior 

land im 1855 and came to this coun 





increase in the present output per fur 





Shortly after his 





trv at an early age 





increased flexibility of the 















‘ nace; process 
arrival he secured employment in the 
: greater unitiormity of product;.and the 
gray Iron foundry ot the \\ \ 3 
use ol cheaper materials 11 thre torn 
Wood Mowing & Reaping Machine C 
a _ oft ore with a lower percentage of iron 
Hoosick Falls, N. \ where he began ae 
‘ and coke with higher ash and sulphur 
is a molder He subsequently was ’ , , 
, ‘ contents Che process would give hg 
inade assistant foreman of the = gray erp 
: « er temperature in the book, but the e! 
iron foundry, then foreman, and in 1895 
, . ; ; : fect of this increase temperature mn 
re Was apporntec to ri general man : . 
Pl the physical properties of the metal 
not stated 
















Change Separator Design 
Phe Mie. Co 


is introducing a newly lesigned mag 
















Magnetic Milwaukee 


















netic separator vi 






tallls s« veral lip? 




















companying illustration shows in de 








tail th, oper 











pomt 
place \e 





cording to the manutacture 














steel trame 












Phe mMawnect ( 





rent, has opposite poles and the 








at the center of the magnet wher 
















magnetic attraction is exerted is used 
to release the iro or other mawnetic 
substance s collected Iron the neline 


convevor beneath the magnet 





IAMES A. BECKET 


y 


Between the two poles « 





shown in the diagram, a 
























magnet 
mS =— CUP INE mat op is rotated which carries the magnet 
' nut hont 9 . } ' med ' . 
ion until about 1910 when he resigned substances and drove thet aE 
j + ree ive * twntil hie . . 
He did not resume active duties until th side of the euneares Ce ee ee 
eginning f the war when he becam volving voke has a metal apron around 
pre tint ae . ‘ 7 to tl 
production — engine¢ attached , «its outer rim which does the conveying, 
ly - eins at the vegite , 
Rochester divisior f the ordinan mit the main function of the voke is to 
theoe } } trarters ' ; 2 
K with headquarters at the Lacka concentrate the flux of the magnet in 
, =r i 
Walna Stee Lo Buttalo \iter tine the small spaces between the poles and 
hy . <sociated +) hy J . : 
I ecalt associat witi ! the voke Both the pole and voke cast 
American Malleable Castings associati ings are made i low-carbo ool a 
pcrating with its enginecring Tice the exciting coils are calculated to sat 
Albany, N. \ I he px 1 he hel urate the magnet 
it his deatl Mr. Beckett was a men . 
1¢ teed hopper is provided witl 
er ot the American Soctet f Pest he teed hopy ! . 
' gitating and a teeding shaft geared 
ne Materia . 
vether ind driven from the outside cross 
irive shaft, and the feed regulat has 
Enrich Air with Oxygen a rack and pinion moveme djust 
’ ! ment by a hand wheel Phe rike 1s 
tossibtliities of reducing costs in blast 
iri rear volvil haft 
1 riven aS cars revoivil Shalit 
irnace, Open-Nhea th and bessemer prac 6 
' ' through the center ot the mawnet core 
ce by a radical change in operating ; 
1 ’ | lhe wears are connected tl the no 
ethods through enriching the air use 
, , , , tor driving the entire machine 
combustion wit! xvgen, are mdicates 
















i Ont klet suc lb» the | — burea LT he other teatures emp! is ed ) 1 
ft mines Chis booklet contains a rt ’ ufacturers include a shaker adjust 
rt | \\ Davis, metallurgist o1 ment. and the placing ot the’ entire 
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Develops Lift Truck 
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motor 
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Equipment Market Reviving 


Sales Increase Only Slightly Over the August Average Which Is Low but 
the Volume of Substantial Inquiries Received Is Markedly 


Greater 


L.IGHT increases in activity are noted in_ the 
equipment market, both in new orders and in 


inquiries The new orders have increased only 

a limited degree over the summer’s average, but 
inquiries have been stimulated markedly. \ new 
foundry building to cost $50,000 is planned by the 
Galion Iron & Mfg. Co., Galion, O he structure is 
to be 50 x 160 feet. Althan Jones, Market building, 
Galion, is engineer. S. G. lomax, Readsville, N. C 


contemplates the erection of a gray-iron foundry to 
make 6 tons of castings daily and is interested in put 
chasing a cupola. Sales of sand-blast equipment have 
been made by the Pangborn Corp., Hagerstown, Md., 
Bradley & Hubbard Co., Meriden, Conn., 
sand-blast equipment; Lavelle Foundry Co., Anderso1 
Ind., sand-blast and two dust arresters: Standard 
Sanitary Mfg. Co., Louisville, Ky., sand-blast and dust 
arrester; Packard Motor Car Co., Detroit, sand-blas 
equipment and dust arrester; Campbell, Wyant & Can 
non Foundry Co., Muskegon, Muich., dust arrester; 
Hi. \V. Dockray Brass & Iron Co., Zanesville, ©.. 
equipment; and the National Malleable 
Casting Co., Toledo, ©., sand-blast equipment. Little 
business has been done recently in core ovens lhe 
Ff. A. Coleman Co., Cleveland, is installing an elec 
trically heated unit at the Marion Malleable Iron Works, 
Marion, Ind., and have other inquiries for this type 
oven. Four large ovens have been sold by the Foundry 
equipment Co., Cleveland, to the Norfolk & \Western 
railroad for its toundry at Roanoke, Va 


as follows 


sand-blast 


Sales Made in Pittsburgh District 
F taboo HING fall business, which in the Pittsburg! 
area is expected to attain sizable proportions, is sending 
rious foundries into the equipment market. To a certain ex 
tent, inquiries are being turned into orders, although so far thx 
small supplies, purchases of flasks, wheel 
) A toundry 

Monongahela City, Pa., has closed on a number of wheelbat 


Airbrak« ( ha purchase | i 


mws, shovels t being fgirly numerous 


n spec flasks m an Ohio make Ivpical flas 
1 s 1 ] s ty () x 24 inch il 1 d 
14 x 22-incl \ ( quiries ir it sand ind v 
itting equipment, but cupola inquiries are rar 
nmediate vicinity, no cupola orders lately have been placed 


ugh the Jeffrey Mfg. Co., Columbus, O., bought a N 


m the Whiting Corp., and this same builder sold one 
\ 4 cupola with accessories and a tumbling barrel to Scott 
* Whilhams | Laconia N H., and a No. 4 cup la t trie 
Bassick (¢ Meridet Conn During the past week r if 
molding machine market has demonstrated mor 
a the prec ling fow weeks: i irge m 
virics have cle vel —p 1 and several sale s have been co im 
| Included in recent orders coming to the Herma 


achine Co., Zelienopla, Pa. are the following 


Pneumatic M 


National Car Wheel Co., Homestead, Pa., one car wheel 


ach the Davton M illeable Iron Lo Dayton, c>... one jar 
tripping plate machine; the St indard Engmeering Co Ke] 
md City, Pa me jarring machine; the Chapman Valv 
Mig. ¢ Indian Orchard, Mass., two rollover machines: the 


7¢ > 


More Activity in General Trade 


( | 
hk 
close 
Mie 
Sp 
i 


National Cast Iron Pipe ¢ Birm m, Ala 
machine the Pacit Sanita! Mie ( iN nN 
thtub machine, and the Fran & Nye | 
(hicag ve jar rollover mac t 
g practi s spread am i! p . 
Vis e modern toundries w 
clic Included prospec 
| | \l (' . | \ \\ 
} n \I ind Sta ~ \f 
re irec dr B Mt 
uipment t will be purchas 
Cre th al fats prosp 
pl he Pittsburg Ma 
i] idditi e \ Mig 
‘ y a iddit : } 
stor vdditi ind tl { d St { I 
FF oundr Co., Scottdal Pa 05 
Som hese state ure 
machinery 
\ fair amount of crane and 1ipn 
r sold among the mdries supply rT 
Pittsburgh market The Pittsburgh Plate Glass ¢ 
ew Creighton, Pa., plant id lr is close 
ranes with an Alliance () ilk rt \\ 
Electric & Mfg Co., South Philad Ip! Pa p 
10-ton electric traveling cran witl 1X1 
vith 47-foot 2%-inch span but w ( 
om the Alliance Machine ( Allia ) | 
Owens & Rentschler C Hamult ).. cl 
motor cab opm rated mo al t { 
fice of the Milwaukee Electric Cra & Mt ( 
Pleasant Foundry Co., Mt. Pleas Pa ‘ b 
m handpower crane trom tl \\ Corp 
sold One each 5-tor nd »-1t dp cra 
Westinghouse Electric & Mig. ¢ I Pit 1 
lectric furnace built Wm. Swindell & Br , 
cently beet istalled by tl KK & j 
Pa rl furnace has me sp 
Dullness Reported in the East 
becca found Lipmi ( 
past two weeks has bee t] \ 
ed by equipment firm ] v p 
uuving generally has bee ( é at 
icl s f replaceme! T \\ 
‘ g an end, however nd witl 
tther brancl t the m vork t 
hort] nticipated 
Possib the larges re | t 
clude complete equipment tort t 
found Concord, Mass., this sil g 
Corp Lockwood Greene & ( B h v 
eers chare¢ The Bassett Ce Meriden, Cont 
recently as purchasing a cupola trom the Whiting 
closed on another to the same concert The Pe 
Foundry & Machine Co., Poughkeepsie, N. Y., ha 
1 500-foot monorail system to the Chisholm- Moore 
Plans are being prepared by the Davitt Foundry C 
field, Mass., for replac ng ( t 1 it plat 
hadly damaged by fire Phe ss ling equipment 
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imated at $75,000. The Canion Motor Co., Equitable building, shops are doing fairly well but there is lack of enthusiasin 
Baltimore, recently organized for the manufacture of motors, over the future to stimulate further buying of equipment 
ontemplates the erection of a large plant at Chester, Pa Some increase of inquiry has been noted the past few days and 
ncluding a foundry. However, work on plans have just begun signs indicate a pick up in buying by the end of this month, 


uid it is likely that it will be several months before this perhaps sooner. The Studebaker Corp. has bought four special! 














project can be regarded as active continuous-melt, heavy-duty cupolas of 90-inch shell, for its 
Despite the dullness of the past few weeks, prices on the foundry at South Bend., Ind., from the Whiting Corp. Othe: 
wine foundry equipment items have remained steady, with cupola business has been lacking. No sales of tumbling bar 
ttle prospect shown in the East of price reduction in the tels have been made recently, and only the larger sizes oi 
Hear tuture ladles are active, demand for the smaller containers being 
Movi g ly in Chi nearly absent. Larger sizes in the helical geared type have 
ovin low in icago . , . ; 
8 y 8 been moving well. While crane builders find considerable in 
k OUNDRY equipment is in slack demand in the Chicago  quiry and in some cases are unable to entertain new busines 
market, and observers of the trade find activity of gray because of their soldup condition, few of the cranes are t 
hops is much less than formerly Steel and malleabl foundry use 
Activities of the Gray Iron, Malleable, Steel and Brass Shops 
‘ fSuckeve Cas r i. O ‘ t Gaagner Mtg ( il sou ‘ across the eit t 75 tons f b e shoes lay Se 
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